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1.0 INTRODUCTION

ICF Kaiser Engineers, Inc. (ICF KE) has been contracted by the U.S Army Corps of Engineers,
Savannah District, to install and operate a groundwater extraction and treatment system as an extended
pump test for RSA-10 at Redstone Arsenal, Alabama. This work is being performed under Contract
DACA21-96-D-0010, Delivery Order 0002, The purpose of this action is to extract trichloroethylene-
contaminated groundwater using extraction wells screened in the fractured bedrock, reduce the
concentrations of volatile organic compounds (VOCs) in the aqueous stream using an air stripper, and
discharge the effluent into the facility sewer system.

This work is being performed for the U.S. Army Missile Command environmental office at
Redstone Arsenal, and under the purview of the U.S. Environmental Protection Agency, Region IV, and
the Alabama Department of Environmental Management.

This extended pump test work plan is divided into six sections, as follows:

Section 1 - Introduction.

Section 2 - Site Background. The site history is summarized in this section. Brief descriptions
of the site geology and hydrogeology, and an assessment of the extraction wells that will be used
in this remedy, are also provided.

Section 3 - Description of Groundwater Extraction and Treatment System. The design rationale
and parameters for the groundwater extraction and treatment system are provided. The expected
influent and effluent concentrations of volatile organic compounds are presented. Drawings
showing the equipment layout, process flow diagram, and the piping and instrumentation diagram
are provided in the appendices.

Section 4 - Project Schedule. The schedule is presented in this section and as a Gantt chart in
Appendix A.

Section 5 - Permit Requirements. The permits requirements that will be met during construction
and operation of the treatment system are listed.

Section 6 - References




2.0 SITE BACKGROUND

RSA-10 is a 68.5-acre landfill located near the geographic center of Redstone Arsenal, Alabama.
The landfill is bordered on the north by a wooded area; to the east by a closed landfill (Area Q-3); to the
south by the Wheeler National Wildlife Refuge and the floodplains of Huntsville Spring Branch; and to the
west by the NASA test area (Figure 1). RSA-10 is composed of a DDT-contaminated soil and sediment
landfill (capped but not lined), a waste oil pit area (not capped or lined), closed landfill trenches in which
household waste, paper products, waste oil, and construction debris have been disposed (covered with
native soil but not lined), and an active sanitary landfill in which household waste, waste oil, hospital
infectious waste, construction debris, asbestos, and ash from incinerated paper have been disposed. At
present, the active portion of the landfill receives only construction/demolition wastes. The active sanitary
landfill is permitted and operated as a solid waste disposal facility under ADEM regulations (Permit No.
45-03R).

Numerous environmental studies have been conducted at RSA-10 since 1977. The results of
recent studies by P.E. Lamoreaux and Associates (PELA) in 1988 and Geraghty and Miller (G&M) in 1991
indicate that the groundwater underlying and downgradient of the site is contaminated with volatile
organic compounds (VOCs), primarily trichloroethylene (TCE). Semivolatile organic compounds (SVOCs)
have also been detected at low concentrations in groundwater samples collected from several monitoring
wells at RSA-10.

To further evaluate the extent of groundwater contamination, a total of six extraction wells were
installed along the southern edge of the landfill in 1995. These wells were screened within the limestone
bedrock aquifer, and groundwater samples were collected from these wells. The resuits of analysis of
these groundwater samples indicate that the groundwater near extraction wells EX-01 and EX-02 is
contaminated with approximately 1,000 ug/L of VOCs (the well locations are shown in Figure 1 in
Appendix A). To address the contamination in groundwater in this area and to provide for limited
hydraulic control of the bedrock aquifer, the Army has elected to pump these two extraction wells and
treat the groundwater.

2.1 SITE GEOLOGY

RSA-10 is underlain by a residuum overburden which is, on average, 90 feet thick. The
overburden is composed of fine to medium-grained sands with intermittent clay and silt layers of variable
thickness. The deeper residuum layers also contain weathered limestone, limestone gravel, and chert
lenses. A rubble zone, composed of limestone gravel, is present directly above bedrock, but is not
continuous throughout the site. Underlying the residuum is the Tuscumbia limestone bedrock.

2.2 SITE HYDROGEOLOGY

The site hydrogeology is characterized by a two-layer system that is hydraulically connected.
Groundwater flow occurs through the intergranular porosity in the overburden, and preferential flow
pathways are likely due to grain-size variations of the insoluble residues produced from the dissolution
of the limestone bedrock. In general, groundwater flow in the residuum follows surface water divides.
Locally, groundwater in the residuum is likely discharging to the deeper limestone unit.

The limestone bedrock aquifer exhibits secondary porosity in the form of solutionally enlarged

fractures, bed partings, and joints (i.e., a karst aquifer). Previous studies at the site (PELA, 1988) have
suggested the possibility of artesian conditions in this unit, and this has been confirmed by the work
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performed by Foster Wheeler (Foster Wheeler, 1995). Porous flow approximations are not valid for this

unit.

Water level measurements collected in the monitoring wells in 1991 have been used to evaluate
the groundwater flow directions in the residuum and bedrock aquifers. The potentiometric contours
indicate that in the shallow residuum, groundwater flows primarily toward the south and likely discharges
to the wetland in the Wheeler National Wildlife Refuge. On the eastern side of RSA-10, groundwater also
flows toward the drainage between RSA-10 and Area Q-3, which indicates that a drainage divide is
present in this area and groundwater most likely discharges to the drainage ditch. Some percentage of
the groundwater in the overburden is discharging to the limestone aquifer.

The limited data available for the groundwater gradients in the bedrock aquifer indicate that
groundwater flow is toward the southeast.

23 ASSESSMENT OF THE EXTRACTION WELLS

Both EX-01 and EX-02 are constructed of approximately 90 feet of stainless steel 6-inch casing
and 60 feet of stainless steel screen. The screened intervals are entirely within the fractured Tuscumbia
limestone bedrock aquifer. The boreholes for the wells were drilled using air rotary methods, and limited
well development {on the order of 4 hours per well) was performed.

A 20-hour pump test was performed in well EX-01. During the pump test, 70 feet of drawdown
resulted from a pumping rate of 16 gpm, and it was concluded that only pseudo steady-state conditions
were achieved. Drawdown in EX-01 was 11.2 feet at the end of the test. Therefore, it appears that the
fractured intervals in which these two wells are screened are in hydraulic communication.

A specific capacnty test was performed for EX-02, which involved the pumping of 1,000 gallons
of water at a steady flow rate of 5 gpm. The drawdown at the end of the test was 55 feet.

The large amounts of drawdown observed during the aquifer tests indicate that it is unlikely that
the wells will sustain pumping rates of 15 gpm (EX-01) and 5 gpm (EX-02) for extended periods.
Therefore, the groundwater extraction and treatment system has been designed to allow flexibility in the
flow rate and protection of system components during well recharge intervals.

Of the six extraction wells installed by Foster Wheeler, these two wells were selected for use in
this extended pump test due to the relatively high levels of TCE detected in the respective groundwater
samples. The expected influent concentrations to the groundwater treatment system are discussed in
more detail in the next section.
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3.0 DESCRIPTION OF GROUNDWATER EXTRACTION AND TREATMENT SYSTEM

A conceptual deS|gn has been completed fora groundwater extraction, treatment, and discharge
system to be installed at RSA-10. This section of the extended pump test work plan presents the
conceptual design details which will be used to develop the full engineering design and specifications for
construction of the extraction-treatment-discharge system to impose hydraulic control and to reduce the
dissolved TCE concentrations in groundwater at RSA-10. References will be made throughout the
descriptions to the design drawings included in Appendix A. Also relevant to the following discussion are
select design calculations included in Appendix B, and the major equipment specifications included in
Appendix C.

3.1 ANTICIPATED EXTRACTED GROUNDWATER CONTAMINANT CONCENTRATIONS

Groundwater data obtained from samples collected during pumping tests conducted in
March/April 1995 for extraction wells EX-01 and EX-02 were used to anticipate the influent groundwater
contaminant concentrations. The estimated concentration of dissolved TCE in groundwater ranged from
940 to 1600 ug/L; however, a conservative estimate of dissolved-phase TCE concentration of 2,500 ug/L
is used as a basis for air stripper design. Although TCE is the primary constituent of concern at RSA-10,
other organic constituents detected in the groundwater during the March/April 1995 pumping tests are
toluene (ranging from 2 to 85 ug/L) and 1,1-dichloroethene (ranging from 3 to 6 ug/L). The expected
influent contaminant concentrations are listed in Table 3-1 for the major constituents of concern. Also
included in this table is the Toxicity Characteristic Regulatory Leve! for the contaminants. The facility
POTW will accept contributions to the sewer system at concentrations below these levels and for a total
daily flow of less than 25,000 gallons per source.

3.2 OVERVIEW OF TREATMENT SYSTEM DESIGN

The extended pump test system for RSA-10 is designed to include automatically controlled
extraction of TCE-impacted groundwater, treatment of the extracted groundwater using air stripping, and
discharge of treated groundwater via an existing sewer manhole to an existing POTW. The pumping
scheme is being employed in an effort to provide an interim method of extracting and treating dissolved-
phase TCE. The system design includes remote alarm notification in case of system shut-down, automatic
controis for system operation, and controls for individual component and full system shut-off.

3.3 EQUIPMENT COMPOUND AND TRENCHING LOCATION RATIONALE

The groundwater remediation system for RSA-10 consists of an extraction and treatment system.
The remediation system location plan is shown in Drawing 1 of Appendix A. Two existing extraction wells,
located near the southwestern boundary of RSA-10, are to be used to remove the groundwater from the
subsurface. The groundwater treatment equipment is to be housed in a temporary equipment shed.
Access into the equipment shed is to be provided by one double swing door. The equipment shed is to
be situated near an existing RSA-10 area dirt access road. The placement of the equipment shed near
the dirt access road is designed to allow easy traffic access to the treatment system. The equipment
shed is oriented such that trench piping lengths for both the influent groundwater and the treated effluent
are minimized. Extraction wells, EX-01 and EX-02, are to be connected to the equipment shed via below-
grade utility trenches containing buried high-density polyethylene (HDPE) process piping, galvanized steel
electrical conduits, and control wire conduits, The location of the trench containing buried treated water



TABLE 3-1
ANTICIPATED INITIAL INFLUENT CONTAMINANT CONCENTRATIONS
Constituent Expected Influent Toxicity
Concentration Characteristic
(ng/L) Regulatory Level
(Hg/L)
Organic Compounds
1,1-Dichloroethene 6 700
Toluene 85 NTG
Trichloroethene 2,500 500
Inorganic Compounds
Iron 80 NTG
Manganese 60 NTG
Zinc 30 NTG
[\\ Total Suspended Solids < 10 mg/L < 240 mg/L.
'v : ' Carbonate Alkalinity < 350 NTG
(as CaCO,)

Toxicity Characteristic Regulatory Level from 40 CFR 261.24, Table 1.
NTG= No treatment goal for this constituent.
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conveyance piping is selected to circumvent known buried structures' within the RSA-10 area and to
minimize the length of trenching needed to access the sewer tie-in connections for dlscharge of the
treated water to the POTW.

The existing RSA-10 dirt access road near which the equipment shed is to be situated also
provides access to the two existing extraction wells (EX-01 and EX-02). Therefore, the wells can be
maintained when necessary.

34 GROUNDWATER EXTRACTION SYSTEM

The groundwater extraction system is to consist of two existing groundwater extraction wells EX-01
and EX-02 located near the southeastern boundary of RSA-10 as shown in Drawing 1 of Appendix A. The
existing wells (EX-01 and EX-02) are 6 inches in diameter and the well screens and casings are
constructed of stainless steel. The approximate depth of each well is 150 feet below ground surface. Well
EX-01 is to extract groundwater at an average flow rate of 15 gpm. Well EX-01 is to extract groundwater
at an average flow rate of 5 gpm.

Based on system friction losses, a 4-inch diameter, 1-horsepower (hp) submersible pump (P-100)
installed in Well EX-01 is to be rated for a capacity of 15 gpm at a minimum of 180 ft total dynamic head
(TDH) and constructed of stainless steel. Similarly, a 4-inch diameter, 1/2-horsepower (hp) submersible
pump (P-200) installed in Well EX-02 is to be rated for a capacity of 5 gpm at a minimum of 180 ft TDH
and constructed of stainless steel. Friction loss calculations are included in Appendix B. The material
of construction of the mechanical seals on the submersible pump are to be chemically compatible with
the TCE constituents present in the groundwater,

The submersible pump is to contain the starting components integrally with the motor assembly.
A water-tight junction box and an on/off disconnect switch instalied at the well head is to connect the
pump to power from the equipment shed control panel. Hand-off-automatic switches for the submersible
pumps which controf their operation in response to sensor input from the downhole groundwater level
probes is to be housed in the control panel located in the interior of the equipment shed. The probe
sensors are to be placed to ensure that the pumps are adequately submerged before commencing
pumping operations and that the pump cycling frequency is not excessive,

The submersible pump is to be suspended above the base of the well and supported by a steel
safety cable hanging from a support flange/well seal at the top of the well casmg A sufficient length
of coiled steel safety cable shall be incorporated to allow the submersible pump to be easily removed from
the well for periodic servicing. Flexibie pump discharge hose is to be connected from the pump discharge
to the top of the well where a quick disconnect switch is to be used to connect the hose to the HDPE
groundwater conveyance piping. Each of the HDPE groundwater conveyance pipes are to be connected
to the equipment building via utility trenching (as shown in Drawing 1 of Appendix A). The groundwater
extraction utility trench is to also contain (2) sealed 3/4-inch diameter galvanized steel electrical conduits
and one conduit for the power supply to the submersible pump and the other conduit for the groundwater
level sensors. The sealed power supply conduits originate from the well head as follows: (1) at a

The conceptualized location of the trench containing treated water conveyance piping was developed without the
availability of site utility, structural, and landfill maps and may be subject to change when additional information
becomes available.

The rated break strength of the steel safety cable supplied should be sized appropriately to handle the total
hanging weight of the pump system.
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connection to a water-tight junction box and electrical disconnect switch; and (2) where the control wiring
associated with the level sensing probes are terminated.

3.5 GROUNDWATER TREATMENT SYSTEM

Both of the HDPE groundwater pipes originating from EX-01 and EX-02 are to extend below grade
via individual groundwater extraction utility trenches to stub-up in the equipment shed interior. Inside the
equipment shed, the individual groundwater extraction pipes are to be fitted with an isolation valve prior
to being manifolded to a 2-inch diameter header constructed of Schedule 40 PVC. The above-ground
piping located in the equipment shed is to be constructed of Schedule 40 PVC pipe. The 2-inch diameter
header is to include a flow quantity totalizer, an instantaneous flow meter, a pressure indicator, and a
sample port to allow for system monitoring.

As illustrated in the process flow diagram and the piping and instrumentation drawing (P&ID),
Drawings 2 and 3 of Appendix A, the groundwater treatment system is to include a bypass filter®; an air
stripper/blower system; a discharge transfer pump; and associated controls. Appendix C includes
equipment manufacturer’s literature on select equipment components.

The extracted groundwater is to be introduced to a low profile air stripping system for organics
treatment where dissolved-phase volatile contaminants in the groundwater are to be transferred to the
vapor phase. The mass transfer process is accomplished by operating the low-profile air stripper in a
counter-current mode, by which groundwater enters the air stripper from the top and cascades down
through the unit, while air is forced using a blower counter-currently from the bottom and ejected from
the top. The forced air is supplied to the air stripper by a 3-hp, 230V, single phase, blower capable of
approximately 300 cubic feet per minute (cfm) against a discharge pressure of 14 inches of water.
Effluent air from the low-profile stripper containing VOCs will be vented directly to the atmosphere from
a discharge stack.*

Table 3-2 provides additional details on the air stripper specification. Based on the expected
influent TCE concentration in groundwater of 2,500 ug/L, the proposed low profile air stripper is designed
to achieve a 99.91 percent removal efficiency. TCE concentrations in the treated water effluent is to be
reduced 1o 3 ug/L. The vapor-phase TCE mass flow rate in the air stripper off-gas is expected to be
0.0374 pounds per hour. Assuming a temperature of 60°F and an air flow rate of 300 cfm, the
concentration of TCE in the stack discharge is calculated to be 0.37 parts per million volume (ppmv). The
velocity of the stack discharge is 1,530 cfm based on an air discharge duct diameter of 6-inches and an
air flow rate of 300 cfm. Drawing 2 of Appendix A also presents process flow data on the various
constituents detected in the groundwater.

Level sensors within the air stripper unit are to monitor the level of water being treated by the
stripper, and control the action of the extraction pumps. Treated groundwater exiting the air stripper is
to be pumped using the discharge transfer pump in response to a liquid level switch which monitors the

3 Based upon available data, it does not appear that pre-filtration of the extracted groundwater will be required.
However, extracted groundwater entering the treatment system may be optionaily routed through a filter to eliminate
excess suspended salids, if necessary, when purge water from the remedial investigation tank is pumped into the
treatment system. The filtration system may also be incorporated if suspended solids prove to adversely affect the
system by reducing treatment efficiencies and increasing downstream operation and maintenance costs.

4As shown in Table 3-2, the air discharge duct is 6 inches in diameter and is set at a height of 10 feet.
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liquid level in the sump tank integral to the air stripper. The effluent is to be pumped to the sewer via
a utility trench containing HDPE conveyance piping in compliance with POTW requirements.

3.6 SYSTEM CONTROL AND TELEMETRIC MONITORING

An indoor process control and electrical NEMA 4X (splash-proof) panel is to house the motor
starting components, motor protectors, circuit breakers/power distribution system, programmable logic
controller, modems, control logic interconnections, visual alarms to indicate system malfunction, and
telemetry system. Control panel ratings are to meet the requirements of local fire codes.

As shown in the P&ID (Drawing 3 of Appendix A), the groundwater extraction and treatment
system controls are to include: aflow quantity sensor and indicator, an instantaneous flow indicator, and
a pressure indicator on the iniet manifolded piping; a high-level switch and alarm and a temperature
indicator in the air stripper; a high-pressure switch and alarm and a low-flow switch and alarm at the air
stripper blower; a flow quantity sensor and indicator, an instantaneous flow indicator, and a pressure
indicator on the effluent discharge piping. Drawing 4 presents the associated legend for the P&ID.

Treated water leaving the air stripper is to be pumped to the sewer manhole using the discharge
transfer pump. Should the volume of accumuiated water in the air stripper sump tank reach a critical level
before it is pumped to the sewer, a high-high-level switch in this tank is to be actuated which will terminate
operation of the extraction well submersible pumps, and locally and remotely report an alarm condition
to the RSA-10 office. Therefore, if process flow is impeded by a failed transfer pump or control system
to prevent overflow of untreated groundwater. A high-low-leve! switch in the air stripper sump tank is to
both enable or disable the discharge transfer pump operation. Similarly, when the low-flow switch is
actuated downstream of the air stripper blower, both of the extraction well submersible pumps operations
are to be discontinued to ensure adequate groundwater treatment efficiency. A high-pressure switch
downstream of the air stripper blower is to be used as an early warning of plugging/fouling of the air
stripper.

Flow quantity sensors and indicators and an instantaneous flow indicators are to be located in
the inlet piping, in the effluent discharge piping to the sewer to measure totalized and instantaneous flows
to allow local monitoring of the volume of water extracted, treated, and discharged.

A telephone lineftelephone service is to be provided to the equipment building to aliow for
autodialling for remote notification of system shut-down or alarm. The telemetry unit is to be programmed
to natify the operator of the alarm conditions described above,

Additional control panel features are to include elapsed time meters for all electrically operated
components (solenoids and motors) and lightning protection for all inputs and outputs from the control
panels (telephone lines, control lines, and power supply lines). The elapsed time meters are to track
cumulative time of operation of the monitored components to evaluate component performance (duty life)
and to schedule planned maintenance. The lightning protection is to minimize damage to system
components that may resuit from power surges.

3.7 EQUIPMENT SHED LAYOUT

The layout of the equipment shed is to provide weather protection and adequate access to the
process equipment for maintenance and monitoring. The 10’ wide x 15 long equipment shed is to be
equipped with sound dampening materials to reduce equipment operating noise and for weather

protection and one double swing door. The equipment shed is to house the filter, the low-profile air
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TABLE 3-2

AIR STRIPPER SPECIFICATION DETAILS

Description

Low profile shallow tray air stripper
Model 2331-P constructed of linear iow density
polyethylene. Three tray unit.

Blower Description

Forced air draft blower, 3 HP, 1/60/230 VAC,
300 cfm at 14 IWC

Air Stripper Dimensions

60" Hx80'Lx45"W

Air Stripper TCE Efficiency 99.91 %
Height of Air Discharge Duct 100"
Air Discharge Duct Diameter 6-inches
Temperature of Air Leaving Discharge Duct 60°F

Velocity of Air Leaving Stack

1,530 feet per minute (ft/m)

TCE Stack Discharge in Air Duct

0.0374 pounds per day

Concentration. of TCE in Stack Gas

6.2 parts per million volume (ppmv) at 300 cfm

Concentration of TCE in Water Effluent

3 ug/L




stripper and blower, the air stripper transfer pump, the discharge tank, the discharge transfer pump,
instrumentation and controls. The equipment shed is to be anchored to a concrete pad constructed near

...the existing dirt access road for structural support for the duration of the remedial activities. The

equipment shed is to include a heating and lighting systems. Exposed above-ground piping, if needed,
is 10 be electrically traced for freeze protection,

3.8 SYSTEM OPERATION AND MAINTENANCE

Operation and maintenance (O&M) of the installed system will include scheduled visits to complete
routine preventive maintenance and monitoring tasks. There is a possibility that unscheduled visits to
conduct repairs and system adjustments may be required. Scheduled preventative maintenance and
inspections will be performed to help ensure efficient, long-term operation of system components. After
installation, ICF Kaiser personnel will spend a total of 50 scheduled days annually on the site to perform
O&M and environmental sampling (discussed in Section 3.9). During the routine site visits, the
remediation equipment will be visually inspected, pressure and flow measurements will be taken and
recorded, and manifold valving may be adjusted, as appropriate.

Disposal of bag filters, if required, will be coordinated, scheduled and completed in order to
coincide with routine site visits where reasonably possible. System electrical operating parameters, and
system integrity inspections will be conducted quarterly and are to coincide with other site visits or
inspections. Routine equipment maintenance including the cieaning of the air stripper, changing of
lubricating oil and cleaning/replacement of filters are to be completed during regularly scheduled site visits
and are in general accordance with equipment manufacturer's recommendations.

3.9 SYSTEM MONITORING AND REPORTING
Monitoring of the installed system will include scheduled visits in conjunction with O&M activities
to complete envircnmental sampling tasks. Twice per month, an effluent water sample will be collected

and analyzed for VOCs using SW-846 Method 8240. These effluent data, together with the totalized flow
reading for the two-week period, will be provided to the environmental office at Redstone Arsenal.
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4.0 PROJECT SCHEDULES

The planned schedule of activities leading to remediation system operation and maintenance are
shown in Figure 5 (Appendix A). Equipment procurement and assembly will occur over an estimated 8-
week period. On-site construction work, including the installation of subsurface trenching/piping and utility
connections, will begin prior to shipment of the assembled remediation equipment to the site and will
terminate before the equipment has arrived at the site. Start-up and trouble-shooting activities are to be
completed within two weeks.

4-1



5.0 PERMIT REQUIREMENTS

 Using the air emissions data provided in Table 3-2 of this work plan, the environmental office of

Redstone Arsenal will obtain any necessary air permits.

The necessary excavation permits will be obtained from the facility prior to trenching operations.
Clearance of buried utilities will be performed by facility personnel.

Treated effluent will be discharged into the sanitary sewer system; eventual treatment and
discharge will occur under the facility’s existing NPDES permit. Treated effluent from the extended pump
test will be non-hazardous {i.e., the concentrations of contaminants will be less than their respective
Toxicity Characteristic Regulatory Level established in 40 CFR 261.24.) The flow rate will be controlled
such that the daily flow into the sewer system from the air stripper will not exceed 25,000 gallons.
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VALVE AND PIPING SYMBOLS

GATE VALVE m BASKET TYPE STRAINER

BUTTERFLY VALVE _A\.. Y-TYPE g_zmx
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ﬂ SOLENOID ‘B DIAPHRAGM WITH POSITIONER
@ MOTOR, ELECTRIC T HANDWHEEL OR LEVER
T DuPHRAGM A cHamnwheeL
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PROCESS LINE ABBREVIATIONS
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SANITARY
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PIPING MATERIAL IDENTIFICATION
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POLYPROPYLENE PIPE
POLYVINYL CHLORIDE PIPE
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VITRIFIED CLAY PIPE

3343333 p390443F

CHLORINATED POLYVINYL CHLORIDE |
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i O
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X [uncLassinen UNCLASSIFIED
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APPENDIX B

DESIGN CALCULATIONS




S ICF KAISER

JoeNo. £6 Yy2-o0o|-0o°

QE D<oNE A CSE VAL , A LA GCAA Sheet l I =
FIUNTER Vo GROVVDWATEE  Rierne DIAT 1227 | pesigned By BT pate 271594
: SYSTE — . Checked By A/Af Date_ 2-/5-2 ¢

BURIEND TRENCHIN(G RORIZONTA L
LENGTHS SCALE A> StHou
\ - 000 ‘p"' ‘
17 +0O Se e
__/__;{ Ot fal |
—_ %
Bor 2o AL SELECTED
(‘)}c—i::.) TREM G PIoE FRI(TION
L L ANLTR DiameETER 955
Pump RATE (¢P~)  (£T) Cin)
Ptoo 1S 252! 1.5 \.7\'/|o<>‘
P-20> 5 30" ! .90 %ao
D-200 So “igS! 2.5 \,ﬁl‘/,oo'
P-100 = 207 + 2327 = 252 7
£ O P-2002 2807 4+ §07 7 2eo”

p-300+  2e0’ +ad42” v use” TS5 4100 =y (957

DistHARos  TRANSFER. £V e r
P-3e0 9
L A
\ N G2t
\ [4
SuPme BSIBLE ERTEAUT oV \
“\ W EL L Pu—P \ N
\ Fores ?
N \
) \ SusMEES 1 BLE
N A b 32" m L /EY”'ﬂA(ﬁw wELL PunpP
(:,\ \L“e’ — ) / P-2°
% i /}\
‘ Ex-0l1 l
]

Calculations Rex

S HWED

..
N
EQuiPmeNT cy-072




Paﬁz”ff.oﬁ -

09 oS

wdB ‘mo 14

8d} 8 - T IONVYH ALIDOTAA
NOILLD3T3S 32ZI1S adid




3 ICF KAISER o reno

AOTaL THNNAMIG HEAD  CTD#H) Sheet. K of__#
\ $Uime 21 AL E 'ty RA CTion WELL ﬂ"’p Designed By g‘r Date 2*!5"72
" ReDsTonve  ARSENVAL , 'A LA PAA Checked By VAA Date_2-1.5- 9

[PTER G RoVND WATEL  REmEDIATjon  SNSTEMm

e e e ——— .

r\fdemﬁﬁs\&Lg ETRALTION WELL voump ’P-—\oof,

e e et s vt ol

HDPE Pipe SIZE = |.S" Dr=g.25’

IO = GAWN W FTENTIA BEVERGY + bAIWN W KINETIC  EVERGY
+ YR\eTionv LoSs€Es '

v >

* hets) T hr Ly
Z(? -
\

- 17 ’

= sof -0 . [\sj,m, o, & ,T"“““‘] heud
<o [N & ' 0‘7 : )

(oo se '71'"%‘7 ! e (. -i—?) f‘r :-.—--- )

= \-\c\"\”\S *

2L32,2)f+ | =

= ’5211 + he )
ha —hs ® T30 of (AN ELE/ATIaN PIEFERENIE = ~ |SO' FRom S\TET AR
REW) = RMEAS Less uw  CifiNG FITTINGS VALVES, 4D  SPRAY wozzLES

é y kssume % INCREASE W < Dw DUE T FIImiwos
NALYES, AaD  ADoZZLES

e ) CallunATED NS\IVE \.s" PI1pE WEAD LossS & | § LPm
0F llq\\ao‘
Aok ZoNTAL  LosSES = oy : [71"
| ¢z 232') (_ ye )
- / ! '_”l
2s2) (155)
- u‘y
Tow = (15237 y3 X \.\9)
. T / . .
= 1#*2.7 L 1070 1nCrease ATOH due ‘o QH\ASJ
Valves ,and nozzles ’
\DE%'O/‘) C—APAK'T—Y < !; é-;:-@”ﬂ‘\%;—;—;y_b‘n ',

S

Gy VD Fos PMODEL /bE SERIES (- SFECIFIED

D

Calculations Re




Y

h

2 ICF KAISER

TOTAL  DINAMYL  WEAD /7TDN)

SUGr»Ezs\BLe EYTMUWDAJ VELL Au~D

REDSTONE  ARSENAL A LA BAMA

VINTE R 6¢o¢~ou“z~i QE~ED AT oY SYSTE

JoBNO, bbb 42 -001-02
Sheet . L{ Of 7’

Designed By __'" ‘' R A Date__z_‘ls'%
Checked By _,/V/V A Date 25 QQ

\5 J 6mE&$- \BLE

Calculations Re

EXTRALTION JUELL PumD P—~ 2_c><>§'
HPPE PPE sw2e = " = c-o0.5"
10w = 6w IN PPTENT AL E NneERGY + b&yw WV OV \WETIL EWERGY
+ FRiLTionm LosseS
o
— ‘_\\ - vL 7
= 50" -o + T Sgm i £
Lo e 74t4e —(Zéi_{i v helc
= I3L3 4 vedd) s lz2) #5050
ha ~hs = Tef of (Aswe ELEVATIe~ TDIFFEEME = ~\So! Flosm T
MAF
he (= PEAD uLess 1w Priive FIITinves  VALVES, av> NozzrLg
[>s5vmE 10°0 IWCREASE W TDR Pve T FITTIvGs VA LveS
) AND  RZLe ’ ’
T heE D CALCULATED WSV M PIPE READ Loss &
. 0
5 efm of \%;a
A~y [ b z } t ’L'.j.?_'_
ProRizssTAL LassEe ¢ 2% r%0) C =55 )
- (o) .90
oo
= .27
TOW = (IS8 ¢ (.9 ) 1\e)
: \?%.5’
TSt e cp(‘Acrr\/. S gpm @ i/ TDw .
CRINDFS  mepEL e SERIES IS SPeC/F/ED




3 ICF KAISER s
< oTAL __ DYNAm. _ HEAD CTbw) Sheet 5 o 7

g k D\XHAZ(’C OUM‘P - e : Designed By @r Date ’1’!5 -9

Reddsipne Arsenal Alopamo Checked By /YNA _ pate 2= 15-96

h

Calculations Rev.

Tarim Groundwate

2/eol a oA Syc{lm
\ Vs charge  Transler Pump - 300

. . \
HOPE Pipe S 7€ — 2.5 = ¢ = |25 "

TOW= GAIN W PoTeENTIAL ENERGY * GCAIN WV e WNVETIC L;NE”_(CY

% ¥ A tThew L-o5S ES
')

’ T _.7'/v
= ha “hs Y- v hey, *ohewy
2-; e
. omr o fX2 ! ¢
= 3s' - O -~ [5 Jr LOs 793m0 I (é‘%_j)"yfr'*’] » hetd)
| Z (32,2) £y 2

= 363 ' oW

£ls A ' - St ma

. — N +

hg-hg = ;o}@e%na - o from g

\\Fh{) . HEAD L 0SS ' P\Flﬂb ‘\CCTTH\/‘:S \/A\—\/ES 'f' Hor,‘e()f\'{"a( /OS\S'?_C
C\.L.Scﬂﬂ 2.5" ppe  head (os_s @& sogpm~ S le56 //OO PR

el 1 ZoTAL  LossEs = 1515 4 HSR' r 9421 280" « 1000 ) ( ’i,é)
H9s D (L2 ) = §0-)
Pose mT Vo?)s WEAD INLP—E/\sr Dve To Frrminves

VALVES  AND woz2LES

Tow = (383 +80.1' ) (1.10)

= {30,

YD/esjg}w qupqc;%«s g 50 qp ™ @ /447 1D HJ
L ' |
Price Pump Co. Model A=/00 Seriec ¢ SpecGed -




AN

g1-g

'5-¢ ebed sas—so)qe) 6y) Ul SenjeA Y} 0} peppe oq %02
01 61 JO 10108} Li1ojes e sesodind ubisap je1910uwwWOd JSOW 10} tey) pep 1Sty nel| I Jenaped
498 o sjuswelinbas eyl puB SUOIIPUOD 1830 BYI WOI POIBWNSE BG Isnw Ajejes j0 10108} Auy -esejins
Joualul jo uotitpuod fewsouqe Aue 1o ‘isjowerp i esusieylp ‘abe 10) epew uIBY SBY GOUEMO(IE ON SION

fage oo 7

[ 11 994 L2e 664 052 L 414 08¢
5T avi 60€ [ 713 St 9'92 (74}
[ 14 el 062 [ 1]} 88'6 [4-4 09t
124 Sl L 12 (-3} 9'€e st
1739 00l ¥'se [14) 95°L 1’22 ovt
[ 234 et 99'62 9151 9 x4 S0t 259 502 14
. T (Y] ee'Le 96828 i 8'lc (Y ] 96'sS 69l 0zt
4681 8.6 01'se €60t z9 002 [ 373 9 €L 0t}
”i 80'e [4-k 44 108 LS 141 0'ce 98t 313 004
L 4 62'L 8912 (x4 oy Z 0'ls ove [+ S6
gttt ss'9 $5°02 [ 37 (N4 €91 1S €1e t4 4} 06
[ 1¥} +9's 0or'61 09 Lt (418 6’5y 6LT yeL 1]
901 s sz'etl 49 €t 24} ooy e 9z 08
(4] (39 4 1l 1S 62 9cs oot 112 a1 173
sie 26t 16'61 esy x4 e e 68’1 €0t 0L
0L 34 [ 17} zee 22 gt e €94 $201 <9
yoe 162 69°€l ote 9 601 yee 6€'1 96 09
0is sre ss2t ez 591 66'6 961 f18} 198 SS
"Zr 202 iri 9eT 821 806 st S96 8L 0S
Tee 991 S6°0L oIz -] 8] e E-219 668 95'L 14
[ X ] 1w 050t 1oz o't Se'8 ot Faly szl 14
(33 5 001 so 66 662 (X413 W €69 L4
€0t €ri 856 (313 06 €9°¢ it 189" 299 [44
[ )24 ez't €16 1 X1} 28 9z'L 0 819 0€'9 oy
0'sT a1 98 o 173 06'9 e 8 66'S e
§TT SOt t<4 ] f x4 99 r59 09'9 00S° 198 9
ToT €6 - TY 3 43} 66 9 062 9pp° 9e's e
oet L4 0€'L 1ot 25 186 0L S6€ 0's 2e
[ X1 a8l S0'9 (11 o’ S¥'s €9 145 eLy (1
(34 reo' 6¢9 t4 ] oy 80's Fig] €0¢ (344 :74
(X4 oS’ €6 ov's SE Ly 192 oty 92
oL Sor 8r's "ws oe 08 4 e 8¢ ¥2
16€ 20's W8y e 66€ 28t ire e
€L rd 95’y sLy oz €9°¢ 1418 Sie 0z
0’9 (44 (184 e I e s2 vee at
sey 02 §9'¢ "we 1] 062 660" 262 9l
[ 74 4 s ozce " o 52 9.0 122 14
"we 9t | 7% 4 194 10 812 950 €81 4
€02 180 eze (243 SO 28l 660 85t 03
Mw 9 $90 s0eT 088’ 0 €91 1€0° fi 4l 6
s€'t 250’ €8l 009" €0 Sh'i 29§ §20° 9z ]
oLt oo 09t ot €0 @ Fila 810 o't I
43 3 620 i3} uy 20 60't [ 1 (411 S6' 9
109 020 i °we 1] 16 T 010 6L S
*"r £10 413 eeT 1) €L 981’ 900 €9 L4
001 ] oes ¥ 001 ] 28§ ¥ oos U} o8s un
sed y peoy 100 Y ed y pesy sad y dy peoy s0d y 10d
8804 Awsoep | Ausojep s80) Auoojep | Anoojep 30| Aaojep | Ansojap [1:1]
puay sn
Mo|4
®1p BpISuU BEE' L 8Ip 8pisu1 0061 BIp 8pisu1 ,019'}
19015—091 dInpeyss 08 yas—-(ev)s Buons enxy OF uds— [90}S 1% piepuelg

yaup z4
{snwso4 s £218Q uo peseg)

(penupuoQ) adid |9slS MaN  JaleMm Jo uopoy

NOIL.._4

yI-€

‘g-¢ abed aes--saiqe) ey) ul SBNjeA 8Y] O1 peppe 8q *mm
1StYH nejeIsyl 1Ny
ae) A)ojes e sasodind ubisep |B128WI0D JSOW JO} JeUl POp 1 .
m.uw.o— “M w..u,.,c:._e_..hen. By} puB SUOIIPUOD |BIO] BY) WOJ) PBJRWIISe oq Jsnw Ajejes jo o.o..bwﬂo&(o huu_.n“
J01BIUI JO UOHIPUOD {BWIOUQR AU 1O ‘JB1BWEIP LI BIUBIB)JIP ‘e 10) epRW LBeq SBY 9D ] :

’ i 616 €61 06
11 [4 924 a9l 987 m.wu .v——

i | R OH & as ] w o)
1713 10 sZ'ie tot n. 4 e ot o
SLs 8l $9¢L 0s¢ oSt : i
n.“M— 85t 81 64 I'es £re s¢cl 9t 641 Lot 05

: 3 : " 148 858 ot
g 22 14X1] (-3 47 S5 001 m‘n« )
s | GD | b | e | i) oae | o) | s
[.X44 62t e 10T 1233 . 444 4 *
A 68" 652 [4 4} 109 se9 —o. ) )
mmm wmm. 209 8T8 8e 00's i£9 982 6% 174
: : ¥ g : [ 3] 262 98t 8l
* 314 'S 192 m_n. om4v 1 : . ’
LR AEEE R AN
e Sor e ’ ' sre €04 Fi-x4 t43
: 902 ¥9€ i8¢ ovl’ oo.n & . :
mwm ery $0'€t X4 160 052 vLt 2.0 1% 4 oL
X " 3 2 X oz’ 90 L' 8
X 260 £ve 69°¢ [ oc.m ; ' )
me g | gro|sm s E bE | B
o ot b ) : s 810 €0t [
¥ 9€0 281 st vwc. mw. 3 : , :
Sem.— €20’ (YA} 33 510 00t [ 1 [111) 858 1]
J0s u %98 uw
¥ oot 1 038 4 00t 1] pony 1ody o
19d} 10d 3 peay dy
.uo__. >.w%%.u> >:oo_w_> 30} Auooisp | Anooep AuoojeA | Audoiea %M
peay pPesy o
eip opISuL.091 4 eIp apisul 9.2 L BIp BpISUL, 08€ '}
j93is 081 2INpPaYoS 09 yos—aays buoss enx3 OF UIS—{89]5 M piepuelg

youj %1
. . . . o
64 €9 (X174 1z XN 4 n.w_
"u— 0s 644 198 Eve 1343 or
(.13 et 96| (273 292 el SE
Tee 8¢ et 0SS €61 (1) o€
(Y73 ve LxA (%1 a9l 6€0L ;74
[11] i8¢ 66'G1 999 1'e 91t h-v mm“ MMM ww
| S ] Su | Ve | ot | aee | wer | ot [ e | oz
1£:X4 €SEl i | ) A
n..-."p SET 1443 tor 172 269 «.mu “MM NMM .aum
[ 373 06t W0 62 004 €08 90z
’ . ’ ’ St s 66 9l
y 1 ¥8'6 €'9T 6L viL : : :
M“w. mm— 198 roz 19 mw.o o.uw o2y mw‘m m"
e Sve 8e'L TSt St 9e's om.a won. : &
€ 185 S1'9 [ 1]} e 9 v ;.o vie VMN 0
661 9ue 26 (Y V3 0z 5€ s’y iy}
oc's Le 69€ [1% 4 33 @wHN §9'C me mmm m
s | mb | ose | ogTo| B ECOISEC | v | e | v
: ¥60° ) '
”MM €50 S8t (133 € vel 13 M% "\—.m M
9Tl €20 €21 665" 10 68 S8E
208 u 00t i 288 Ut
W 001 1 das ool u a3 3 pany 100 1 v
d 10d Yy pueay 18d Y 1ad y
~.on.o= >.n.vua%.w> xm._wo.w> 80} LTI TETN Auoo|ap $80} Ajd0)8A Awoojap 1eb
N . . peoH peoy sn
puay s
eIp apISUI G eip apIsut, 166’ BIp 3PISUIL 601
19918 091 ANPaYIS 08 yos—1aals Buons enx3 0b Y95 — (331 1M PIBDUBIS

youg i
(egnwsog s Ko1eg uo peseg)

(panupuo)) adid 1921S MON  131EM JO U0

Viva DNNVHAAH NOH3WVD aNvH-TIC. .3DNI

———— -

» -

. ——EL o P i e




h A . | , u

§-€ 00ed aos—seiqe) ou) u senfes ey o) pappe oq %02 i 5 ofied 0es-—501qe] BU UI S9N{BA BY) O) PEPPE 8] %02

9l $1 Jo 10198} Ajajes ® sesodind uBisep jevIowwIoH 1S0W 10} Jey} PapUBWIWOIBS Sf )] - L $t )§ ‘uonejjeIsul Jendnsed
! ! { ) "uonejeIsu seinoed Kiojes e sesodind ubBiSep E12J0WWOY 1SOW 10} 1BY) pap k
A*\ Ydea jo sjuewoennbes eyy pue $uomIpuod 820l eyt WOl pejewnise 89 snw Aeges jo :_u.uu. Kuy ._oosﬁ:» “wumh “M “wﬁwﬂon_huo. By} puB SUOIIPUOD [B90] BY) WO POJRWIISe 8] Isnw Alejes jo Jojor) Auy oo.ﬂ.ﬂ:m
Fa) 1oueiur Jo uomIpuos jewsouqe Ave 1o '1816weIp U BIULIGYID ‘0be 10) epew useq sey esuemoyfe oy :ol0N JOUBIUI JO UOHIPUOD JBULIOUQE AU JO ‘IBJOWEIP Ul 83UGIBIIP ‘eBR JOj apewl USEq SBY 8OUEMO|E ON ‘10N
N. ¥SE | s €Sy €2z €22 66 £t . . P 591 oz |, e g2l rez | oot
e | zrse s T 19l LvE 2t ey roe oo ' <A I voe | Coes | v g9z | 082
N 02z 0z 61°9¢ i eri £0¢ so1 [l 99z | oor | 51 vl co2 eiL | 006 69z | 092 o
A siL 9561 99'1¢ oL 601 S92 908 558 sez | ose vl 901 692 T8 818 62z | ovZ !
3 821 €1 pi-L2 918 08 122 065 829 Loz pod ! bt 68 6tz 118 889 01e 0ze .
Q2 €1 966 €652 T 0 zie tzs } - : ] : . e19 89's 161 | 002 .
. : ) ) we 8 : 2 9e6 €L 12 X : : ,
v | ofer | RS ome oo | ous | oew | 4| opm o mlunloe |l w|m|n| o N
. . : 8t s'8e 200 1’9t orz 1 €01 v8'62 192 09 A .
€0L S19 0661 oy £ 91 ¢ze ; . 95t} 9 : . : : oy e €9t | oLt '
. ) i ; 8eE g v ¥e 109 €5 sat : . : !
ves 805 6091 69t se 1si o 612 “.m“ %M "m" mm.w WZN 509 Ly viL sty v9e £st | o9t A
0zs 65y 6121 vee ze vpl oz : y ; . : : vee 0z¢e ert | 081 |
Y - 8 . ese g 512 c'es (84 €9l i : .
s | Ge | RN x| osr | e | wE | BE 4% | g | me | g | oew | oo | oem | owm ) oad | oon | o :
A ] ) X k43 et 202 YL oo ; ors 9981 cor L'e : § . '
oe sze el scz £z vzt st : \ oze v . - - e 502 sis | oz o
. . . A 6L L P - 22} Sre 92 oEl i ) .
eee 882 ISEL 1z oz b oot el 8.“” um_, u.“m %.m MS_ 44 7z ozl 01z FAR 250t | o1 .
Ler 24 1921 sot il 901 S'€l . . ! . ) 04 s [} 95'6 oot
. . . €1 - : vt (%71 81 60 : . .
. “W mmm wm.._v” m”m" mm." re'6 i 81l wm.w umn m."" mw.m mw.n, ozt 9l mmm_ Mm" mm" ”w.w wm
. . ) ’ 806 101 00t 08 021 y 652 2621 [ )X:18 61 \ ) ; '
e vS'L S6'6 1 801 £e'8 159 . . cor . R . £0'6 PE1 €0t (4%'] 58
- . ) . i o8 ®£L o1 - 2 ozt ra FE3 ) & ) .
st | 06 | 99 68 151 802 | 6o ors | oot : i A el | est | o 698 viL | 606 s9L | 08
ver | o1y 68 | we | o 6te | ere : . : : : . vor | 66 Lt | o
g : : - . 09 iy - - o1 &€t €0'1 519 s : !
A A R N ol a [ |l (o [ar (@ |6 (s
; g ' b9 0z's ¥05" 0Ls 58 . : £E6 8501 w 5 . -
os's cig ve'l 19 5 509 vy i . [- ¥+ se't ) g . 959 1S (7% 09
. f 8 : py 9e's . : 198 60'6 99 es9 i . .
sig viL 6.9 9SS 05 89°S oLy £6¢° €05 Mw u.“" mmx.w._ mws oLL 9 96 85'S oty 9%2's s
9 229 €e'9 @ vy 0e's 09'¢ 2 ; ; ) ! . 29y 556 8Ly 05
@ - . . ve 69 . : 1L e 9 €v'S . . .
@l E | E | @ B @y wOLE L oE E L m b w | w|g
. . . : 'Z 14 200 09 . - vLG 343 62 ) . .
(1 %] $8e 86t ole 2 oy oz " i ére (4% ‘ . : : [ 141 ¥l SEE Se
- : . . 11 69°¢ S - . 206 8z 22 08¢ s ) |
soy 8IE Sy (131 2 6L e (218 See w... ) mw.“ wmw _m.v "' w 92'e W 821 Fox ot
Te'e 15T W0r 1% 4 (1Y e 5 e . ; . . : 15 18 89¢ 82z
: : : . 1 20¢ v - . v 1% vt Y0'E - ‘ i
we [ | B[ | n fme [ LA | R |8 we |oe | oae |l | a | we | | w | ooe s .
A . ; : 2 680 900° €z | s¢ : : Sp'e z9't L . : ‘ \
951 ¥l 1z 00't 90’ 2T | oo : : szt 44 : . : . 501 690 oz | e
4 - . 8 €90 102 B : 1 [ 14} 80 68T : : '
©°4 001 tsz | sis 10 az | s 50 o1 | 9% a4 o s 't 10 e | e 150 61 | oz :
ozt 980 sez | oo 50" 61 ces- ; ; . . : : st 9v0 2 ]
. . . g L0 L't - : 52 166 90 964 . ) .
zie 190 66t | oot N s | s b0 o g1 | zo0 oee | oow S0 S b4 wr | w .
. . X vo 191 8EY ¥E0 wi . : 102 629" v e ’ . . ’
194 150 181 | 28y 1% 15 69¢ : - & oz’ £90 : - v : sre 120 St 2l :
: / . " 820 vEt 02 - : 2L Ly €0 o't : . . :
m ey 190 €9t 1y £0' 981 coc €20 -4 b umn. wm”. ol o s §0°1 zst 10 966 o1
€60’ svi | ozee 20 1z or 210 . _ . » : 86 80z 210 098’ ]
- - . | 0t 9t : - [T 14 10 : ) R
R O O T O I I I o | e e ke |m o jue e )
. . - oy o010 #09° 2t - 910 10t L 10 i '
£10 506 " 10 9t wr 100 : st . - . , zov 500 »s M
- . . 0.9 . : 1 6€1 10 S9 : .
800 v2 260 10 19 o 500° e o e G o ot 00 ve vi0 #00 8Ly 5
H Jos 4 001 ] 298 ¥ 001 ¥ 288 ~as ¥ 004 w o, 998 ¥ 001 '] 208 urw ‘
A o 1ad y Jed y peoy s8d y d y pesy 18d y ﬁu_ w_ome." EmE sad 1d Yy peay, sed 3 edy peay >=a . _wm
WONRA | Awooien | ssor | awaoien | Mwcoa | weer | misewa Koo | jeB ssoi | Auoorn | Auwooien | wsor | Awoian | Aioman | ssol | Awoisn | Anooin | 0
. oH peay Mo: peon peay PUoOH Mol
&P 8pISw 5212 Bip 8pISUI 6202 eip opisur 6oy z 13 R eIp opISUI . 6E6 | eip 3pISUr,£90°T
19315 —091 einpayog 08 4s—a9}s Buons enx3 OF 428 —198iS 1m prepuB)g 12315 --091 NPaULS 08 Uos—a2is buoNs BAXI | 0¥ UIS—1991S M PIBPUBIS
youj g4z you g
(einuwiog ¢.4218g uo peseg) (einwso4 s A218Q uo peseq)
(Panupuoy) ad\g 1991S MaN  1ajem Jo uopopy : (panuguo)) adid 1991 MBN  I1a1eM JO U0
*~ON|
NOLLOp= ‘ 7" ¥IVA DNNVHAAH NOHIWYD  GNVHTI0SH N




FEB-168-96 12:12 FROM:ICF KE EEG FAIRFAX

F\
. A
£

ID:7@3 834 3315

- — LA XA T X & W AY

PAGE 2/6

Jos No. O 7T T7TLVVI O

ENGINEERS s j
- REET orx ZL

Grondwate~ Extvertion + Treetnent Sis4em

- Red Sidone. Asenal | Alavpme DESIGNED BY ___/YNVA

A EmSsione , CHECKED BY

OATE 2//5/%

DATE

CALCULATI, \)orm No. E-6 Rev, 12.89

TE Mag¢ Flow rate N _dhe Off-qas 7

J

—vAse Qu = Syskm Llocura e (spn)= 30<j‘of(\

Q P M Cl -
TLeE = NCluent TCE wacentr by .
Je _ DA
groundwaiter ( an /L)

E = ot WQJ

p—
-

m'TC-e: Mass Clowvre e of TCE _iw 0@{‘-3::_;*

Mg 3% | 2500, ZH5L 19 tb
i Sy ¥ — =% == X £
A 3 ""ob’“J H53.6q

304l y 2, 5004
Zin T?"X ,3,'??55%“ X 2.2iw07% £

-

Besed on No/ ¥\ Eogs EA\IE\/‘MM?/L{;\[ méde'f,;mj
/

T
€ Xpec \ed femosal jefaycien v MoeAel 233(—p

| v FrO'Q‘Q Q\\I‘ S
'Pf’gf- E ::‘?9_?C#
for 2, SOOMJ/L. Aﬂ,&g‘w TCE con ouh’iZ-

Mree = 30 ¥ 2500 & 3.38¢ X2.21%00°% ¢ pqgs09¢,

= (f).OOOéz1‘:;/,"‘."l x &8O ™A

he™
[“:ce T 0.0335 H»/A,-J

FEB 16 ’S6 12:19 7039343315

PAGE. 02




FEB-15-96 12:12 FROM:ICF KE EEG FAIRFAX

ID:7@3 834 3315 PAGE

» — BTN il e § W

ENGINEERS
Suger 2_oF 2

Crosndasn Yer Y 3
T OALnglan £x traction £Trea+—ent Pesionep BY Y AL is oaTe2frs /9(

R("d( Slane. Afcenal

CALCULATION N)n No. E-6 Rov. 12-69
i

A . r emisgant CHECKED BY DATE
TceE ('or\g.er\-\-rm.h‘of\ A OQ[_jQS‘ ?
Cr, = MrecrE
%jan A.r Ploco
= *> " \L
M e 0.03%S /Ar’
43
o.os:»stb/ « ——Ta "
hr - ~2..2\ A0 P
CTCGJM L= —
300 L3 Jrun % F 4o d x BFESL | o MM i
| B -4 ~

33’3//‘_5/[_ = 33.3 ppbv

Coe . n = 0.0333 ppmV J}
| € 2o cFrm, (O°F

FEB 16 ’'96 12:18 7839343315 PAGE. 83

JOB NO. NNt L ™ W(—oo



FEB-16- SE 12:13 FROM:ICF KE EEG FAIRFAX

ID: 703 S34 3315

PAGE 4/6
Joms No, 7T\ T & KX ~QU

C MG el v & N

FEB 16 '96 12:28

ENGINEERS S /or 3
Groungwon Wr Exdracton Treatment 5\/ ~
Red cione Arcenal Al &mc £a Ckon pesionen sy /WA oaTe 2S5/
7, AW Strigper 'S CHECKED BY DATE
‘Qe.s'sfl BQ.S S
F—(ovur‘ak = 303#”\
Cw)'rc.é T 2,500 9/, A Lroskaa
Tcee
fone ~
Tree At Goa [ = S./Kﬁ/g
A low profile air siipper manudactored é’j
Nor t e + EAV\’onAen-{-q( Prodcced
Co S, D
03)’1?&‘- 306 |
Based on cumclatve < mpifical lakom-‘br
dota  wing pi Lot STyt u._n.{—; e J
{bl/ow,nj 5»‘2.-*?‘\5 s Se/\,pokd
Made!l Z331—FP Llow ol |e. Aar Stelppe r—
' 3 'Tr‘q:\,s U~NE '
3 W 1/ 60230V AC  Forced i ¢ DAt Blpq
ra¥d for 300 clm @ |y inche ¥, 0
N poluye lerne onsir
Dosign Derails 3 H’j €N sHuUckon
. A~ oten RaAso — F4-§
o - A.r Tlow Rate —. o0 c¥Fm
° Fated W “Temp — QO°F
2 ® P D&c“\a/ae Duct Sige — b ‘!
3 ° Par veloc;
; ‘3 &® Duct 3@03(3 s /530_%
;‘n& . 5“nkckf DLJLkAfef Tk*ﬁp'- é(}ﬁr ‘;;,\ rn;n
g( > 'K—éQem,Q\ EQC*'d*Q’\(x . C 2%
< ??"70?62
3
7839343315 PAGE. B4




ID: 703 S34 3315

PAGE 5/6

FEB-168-96 12:13 FROM:ICF KE EEG FAIRFA¥X
o o FA Y., Ty Sy, ) Jos NO._ V¢ T.L "IN ‘U/
ENGINEERS
SuceT 2_ oFr 3

Lotondwa e £x dcacH on ¢ Treedment 5"“‘”‘ DESIGNED BY _ V7

DATE /25

Red Simne Avsenal Al abama

CHECKED BY

DATE

CALCULATION, ‘)m No. E-6 Rev. 12-89

Bir <4 pper _S‘z%.'j

TCE Concentration 0 Walr EGQueqL'?

R VS

E = remoal eléiciency = 9%.90% 7
&

Crce = 2500 -  0.999
& “9/ 799096 (77500Mj/4>

Cree,e = 2-26 .uq/0
AS o LONSICVatk (v e L34 maie =

] CTCE,e. it 3/m3/L
j i

FEB 16 96 12:20 7039343315

CTC_f LT ndluent zoncentmtion = 2, ‘s'oo,z.j/L

PRGE.B5




: 33158 PAGE
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low profile air strippers
7~ System Performance Estimate

£ 1 Client & Proposal Information: Model chosen: 2300
' ICF Kaiser Water Fiow Rate: 30.0 gpm
F 1 Air Flow Rate: 300 cfm
Site ID: Red Stone Arsenal, AL Water Temp: 60.0 °F
Proposal #296712 , Air temp: 50.0 °F
A/W Ratio: 74.8

Safety Factor None
Untreated Model 2311 Model 2321 Mode] 2331 Model 2341

Contaminant Influent Effluent Effluent Effluent Effluent
Effluem Target Water Water Water Water
Air(lbs/hr) Air(lbs/hr) Air(lbsshr) Air(lbs/hr)
% removal % removal - % ramoval % removal
1.1-Dichloroethylene 3 ppb <1 ppb <1 ppb <1 ppb <1 ppb
2ppb 0.000043 0.000045 0.000045 0.000045
95,7658% 99.8207% 89.9924% 99.9997%
Toluene 4 ppb 1 ppb <1 ppb <1 ppb <1 ppb
2ppb 0.000045 0.000059 0.000060 0.000060
84.6453% 97 6423% $9.6380% 99.9444%
Trichloroethylene - 2500 ppb 242 ppb 24 ppb 3 ppb <1 ppb
‘ 5ppb 0.033885 0.037156 0.037471 0.037513
90.3323% 99.06854% 99.9096% 99,9913%

O+ 37 pPMV (@_Joo CFH

This report has been generated by ShallowT ray Modeler software version 2,0.5, This softiware is designed to
assist a skilled operator in predicting the parformance of a ShallowTray air stripping system. North East
Environmental Products, Inc. is not responsible for incidental or consaquential damages resulting from the
improper operation of either the software or the air stripping equipment. Report generated; 2/8/96

@ Copyright 1995 North East Environmental Products. Inc. - 17 Technology Drive, West Lebanon, NH 03784
mVoice: 603-298-7061 FAX: 603-298-7063 - All Rights Reserved.

{
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APPENDIX C

- MAJOR EQUIPMENT SPECIFICATIONS




TABLE C-1
LIST OF MAJOR EQUIPMENT' TO BE SUPPLIED BY EQUIPMENT VENDOR?
INTERIM GROUNDWATER REMEDIATION SYSTEM INSTALLATION
~ REDSTONE ARSENAL, ALABAMA

P-100 1 Stainless steel, 4-inch diameter, 1 hp, 3450 rpm, Grundfos Model
environmental, submersible 1/60/230V AC, rated for 15 gpm at 180 16E9
pump ft TDH, with teflon seals, 4-inch motor

leads, and starting components within
pump motor assembly.

p-200 1 Stainless steel, 4-inch diameter, 1/2 hp, 3450 rpm, Grundfos Modei
environmental, submersible 1/60/230V AC, rated for 5 gpm at 180 SE12
pump ft TDH, with teflon seals, 4-inch motor

leads, and starting components within
pump motor assembly, :

Equipment 1 Pre-engineered One set of double doors with heating various
Shed wood/aluminum shed and lighting. Must be designed to
10' x 15’ with installed meet building codes for installation in
remediation equipment Redstone Arsenal, Alabama.
PCP 1 Process Control Panel to Control System with Autodial Alarm various
be located inside the Telemetry and Lightning Protection
equipment shed System. Panel shall be equipped with
illuminated H.O.A. switches for all
{4 motors and electrically actuated valves
£ v' and alarm indicators. To be supplied

with power distribution panel, circuit
breakers and single-point power
source and telephone service
connectors, '

1F‘iping, fittings, valves and other components associated with the construction of the remediation system are
excluded from this list. The vendor is responsible for assuring that the equipment required to meet the performance goals
discussed in the Work Plan text and as depicted in the design drawings Is supplied and constructed whether or not the
equipment is listed here.

2vendor shall verify the appropriateness of the specified equipment to meet the performance requirements set forth in
the remedial action plan. Shouid aiternate equipment be more economically or appropriately employed to accomplish the
remedial objective, the vendor shall obtain approval of any such substitutions from the Engineer prior to implementation.

{/"W\ n/a not applicable

Jstone Arsenal, Alabama; Proj. No. 66942-001-00; Fils EQUIP-RD.LST revised February 15, 1996
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TABLE C-1 (CONTINUED)
LIST OF MAJOR EQUIPMENT TO BE SUPPLIED BY EQUIPMENT VENDOR

INTERIM GROUNDWATER REMEDIATION SYSTEM INSTALLATION

REDSTONE ARSENAL, ALABAMA

AS-100 Low profile air stripper Skid Mounted air stripper with aeration Northeast
trays, aerator blower, 6-inch air Environmental
discharge duct, and integral sump Products, Inc.
tank (100 gallons minimum) in Model 2331-P
polyethylene construction. Available Shallow Tray
connection to discharge stack. Must
meet contaminant removal parameters
set in work plan.
Power requirements - 1/60/230 VAC, 3
wire plus ground, 20 amp service. 6'H
X 8'L x 4.4'W.
B-100 Air Stripper Blower Operating flow of 300 cfm at 14" static Supplied With Air
: water column pressure. Powered by Stripper
1/60/230 Volt, 3 HP, TEFC motors
supplied with blower start/stop panel.
S-100 Air blower Silencer, Inlet air blower silencer Supplied With Air
Ambient Air Stripper
{’" ™, BF-100 Blower Filter Inlet Filter to aerator blower Supplied With Air
£ ) o Stripper
Pi-130 Vapor Pressure Indicator Air Stripper Blower Effluent Pressure in Supplied with Air
inches of H,O Stripper
PSH-100 High Pressure Sensor Vapor Pressure Sensor in inches of Supplied with Air
. H,0 - Stripper
PAH-100 High Pressure Alarm Low vapor pressure alarm. Supplied with Air
Stripper
FSL-100 Low Flow Sensor Vapor Flow in cfm Supplied with Air
Stripper
FAL-100 Low Flow Alarm Low flow alarm with local and remote Supplied With PCP
alarm notification capabilities
HS-050 Groundwater extraction Manual override switch with Hand-Off- Supplisd With PCP
HS-075 pumps disconnect switch Auto settings
HS-100 Hand switch for discharge Manual override switches with Hand- To be supplied
transfer pump Off-Auto settings with control panel
HS-150 Hand switch for blower Manual override switches with Hand- Supplied with Air
Off-Auto settings Stripper

t/'\';\n/a not applicable

. .-4Stone Arsenal, Alabama; Proj. No. 66942-001-00; File EQUIP-RD.LST
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TABLE C-1 (CONTINUED)

LIST OF MAJOR EQUIPMENT TO BE SUPPLIED BY EQUIPMENT VENDOR

INTERIM GROUNDWATER REMEDIATION SYSTEM INST_'ALLATION
REDSTONE ARSENAL, ALABAMA

LSHL-050 2 High-Low level sensors for High/low conductivity-based level Warrick Controls
LSHL-075 extraction wells EX-01 and sensing probes with intrinsically safe :
EX-02 control signal
P1-050 7 Pressure gauge 0-100 psi of water pressure indicator, various
PI-075 ' liquid filled, painted steel case + 2%
P1-100
PI-110
PI-120
PI-200
Pi-250
F1-050 4 Rotameter Rotameter gauge readout of 0.5 - 50 various
FI-075 gpm of water flow
FI-100/FQI-100 2 Flow Meter Flow quantity totalizer/indicator in cast Kent Meters, Inc.
Fi-200/FQi-200 iron construction rated for 3 to 200 T-3000 CI
gpm, helical vane inferential meter.
Supply with companion flanges for
NPT connection.
» TI-100 2 Temperature Gauge Temperature indicator, range of -20 to various
Ti-200 120°F, painted steel case
F-100 1 Particulate Filter Single carbon stesl filter housing unit, Rosedale Products,
: . 2-inch NPT with one pleated bag filtter Inc. - ‘
and 6 spare pleated bag filters. Model 8
LSHL-100 1 High-Low and High-High Reed Float Switch w/ Epoxy Coated Warrick Series 16
LSHH-100 float level switch for air Die Cast Aluminum Housing. Supplied with Air
stripper sump tank Stripper
LAHH-100 1 Level High-High Alarm Local and remote autodial alarm of Supplied with PCP
high-high water level in air stripper
sump tank
P-300 1 Centrifugal Transfer Pump Cast iron bronze fitted centrifugal Price Pump Co.
pump with 5 HP, 3600 rpm, 3/60/230 Model A100-
VAC, TEFC motor capable of 50 gpm 1"x1.5"x6"
@ 144 feet TDH, 5.98" impeller
diameter, T.21 Viton mechanical seal,
and 1° x 1.5" NPT connections.

fh/x nfa not applicable
.stone Arsenal, Alabama; Proj. No. 66942-001-00; File EQUIP-RD.LST
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Redi-Flo
Environmental 16E
Submersible Pumps
Submittal Data 3450 RPM 60 Cycle

JOB or CUSTOMER:
ENGINEER:
CONTRACTOR:
SUBMITTED BY: DATE:
APPROVED BY: DATE:

. ORDER NO.: DATE:

SPECIFICATION REF.:

RQUANTITY STARPAGNO, 1% MODELRG: . |- GPM | FEER

Ze

vmf}*wngmw, o

£ 'Dimensions | Technical Data
s FLOW RANGE: 10 to 20 US GPM
T MOTORS: Grundfos MS402E Environmental Submersible Motor (Standard)
€. Maximum Operating Temperature: 104°F (40°C) .
- Maximum Operating Pressure: 220 PS|
o Maximum Number of Starts Per Hour: 100
At Minimum Recommended Flow Past Motor: 0.25 f/sec
(NOTE: Franklin Pollution Recovery motor is optional.)
, DISCHARGE SIZE: 1%4" NPT
PUMP END CONSTRUCTION MATERIALS: Stainless Steel and Tefion®
m INSTALLATION: Unit to be installed vertically for submerged operation.
-0~

Electrical Data, Dimensions, and Weights ©

DIMENSIONS {in inches) —
OVERALL| MOTOR MAX, DISCH.PIPE} NET
PUMP LENGTH | LENGTH | LENGTH PT) |WEIGHT |WEIGHT
TYPE A -9 Cc D E F (LBS) (S.)®
[eoEs . - | ) S Tk T e T 2
16E7 23% 1% |
e | - 303 | 126 Yerdy 2 72 SRR HTHES
| 16E13 30%s | 13%e |
/O Data for Grundfos MS402E mators. @ Does not include motor leads.

PALE | of.




Performance Curves

P-1 0o

16E
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Materials of Constructnon

REDI-FLO PUMP END

tnt-"'

i

[

[ Coupling — — — """ 329420/431 Stam'ess teel

lmermeduate Beanngs

GRUNDFOS ENVIRONMENTAL MOTOR

;e

Studs & Fasteners
Sand.Slinger
Diaphragm

Fill Piug Screw

o

304 Stainless Steel

Vitons

Viton®

304 Stainless Steel

Rt !7_#3‘1 BHIeSSSIe

NOTE: Specifications are subject to change without notice.

GRUNDFOS ENVIRONMENTAL MOTOR LE.ADS‘ 3

Lead lnsula’aon

' Scotch Cast #4° Epoxy
thon® Cap

Teflon”

Grundfos Pumps Corp. / 2555 Clovis Ave. / Clovis, CA 93612 / (209) 292-8000

RF-TL-016

PRINTED IN U.S.A
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p-200

| Redi-Flo4
GRUNDFOS’ Environmental

o Submersible Pumps
tf 3 :
Submittal Data 3450 RPM 60 Hertz
: JOB or CUSTOMER:
ENGINEER:
CONTRACTOR:
SUBMITTED BY: DATE:
APPROVED BY: DATE:
ORDER NO.: DATE:
SPECIFICATION REF.: |
QUANTITY | TAGNO.. |:. > MODELNOZ""::| GPM :{-FEET-"VOLT..| PHASE |- . COMMENT . . .

~#  ~Dimensions | Technical Data

L2 FLOW RANGE: 1.2 to 7 US GPM
MOTORS: Grundfos MS402E Environmental Submersible Motor (Standard)
c ‘ Maximum Operating Temperature: 104°F (40°C)
Maximum Operating Pressure: 220 PSI
TS Maximum Number of Starts Per Hour: 100
)

Minimum Recommended Flow Past Motor: 0.25 ft/sec
(NOTE: Franklin Pollution Recovery motor is optional.)

DISCHARGE SIZE: 1" NPT
PUMP END CONSTRUCTION MATERIALS: Stainless Steel and Teflon®
INSTALLATION: Unit to be installed vertically for submerged operation.

l-D~

Electrical Data, Dimensions, and Weights @

DIMENSIONS (In Inches)

OVERALL | MOTOR |PUMPEND| MAX. DISCH.PIPE| NET | SHIP.

PUMP MOTOR LENGTH | LENGTH | LENGTH | DIA. | INLET | SIZE(NPT) |WEIGHT | WEIGHT

TYPE [ HP | SF | PH |VOLTS A B® o D E F (LBS.)® | (LBS.)®

5E3 s 1175 1 | 230 18 %s 10 8%s 33%: | 3% 1 - 23 25
5E5 s | 175 ] 1 | 230 | 20%s 10 10%6 | 39 3V 1 24 26

5E8 % |175] 1 | 230 22% 10 | 12% | 3%% | 3w 1 26 28
| SE12 e | 160 | 1 | 230 | 26'3%e | 10'%s 16 331, 3% 1 28 29
r\\ 5E17 % (150 ] 1 | 230 | 317%s 1% 20%s | 3%2 | 3% 1 a1 32
‘ | 5E21 1 | 140 | 1 | 230 | 357%s 12 2376 | 3% 3% 1 33 35
v 5E25 | 1% [ 130 | 1 | 230 | 40%s 13%s 26% 33V, 3% 1 35 37

® Data for Grundfos MS402E motors. @ Does not include motor leads.

YALE | ofF ¢
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Performance Curves Redi-Fio4 Environmental Pump
N 00T T T e peepreny T R
i 700 [ opeRATNG RANGE: 12107 GPWM A -
== TP 3450 -
P H{5E25 (172 HP) RPM 5
<
600
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‘\ N
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5E17 (% HP) | \
N '\
N
— . AN
D ~ \ A
o 400 -
LL N
S~ X
Q %
ﬁ SE12 (2 HP) [ NC
- N
I 300 - \‘\
~ N A
- X
< N N\
- AN N\
5E8 (5 HP) ~- N
) P, h N
200 X
PN N
: ~ IS
5ES (% HP) | S N \
100 SE3 (V5 HP) <~
5 —
\&
— - M~
0 1 2 3 4 5 6 7
CAPACITY (GPM)
Materials of Construction |
REDI-FLO4 PUMP END GRUNDFOS ENVIRONMENTAL MOTOR
Check Valve Housing * | 304 Stainless Steel Nema Top 304 Stainiess Steel
Check Valve 304 Stainless Steel Studs & Fasteners 304 Stainless Steel
Check Valve Seat 304 Stainless Steel & Teflon® Nuts 316 Stainless Steel
Diffuser Chamber 304 Stainless Steel Sand Slinger Viton®
Impeller Seal Ring Tefion® Shaft Extension 431 Stainless Stesel
Impelier 304 Stainless Steel Diaphragm Viton®
Suction Interconnector 304 Stainless Steel Stator Housing 304 Stainless Steel
Inlet Screen 304 Stainless Steel Fill Plug Screw 304 Stainless Steel
Pump Shaft 304 Stainless Steel Fill Plug Washer Teflon®
Coupling 329/420/431 Stainless Steel
Sns 304 Stainless Steel GRUNDFOS ENVIRONMENTAL MOTOR LEADS |
Guard 304 Stainless Steel Connector Sleeve 304 Stainless Steel
aginducer 304 Stainless Steel Connector Potting Scotch Cast #4® Epoxy
intermediate Bearings Teflon® w/Viton® Cap
NOTE: Specifications are subject to change without notice. Connector Plug wem . ] Viton®
Lead insulation Teflon®

GRUNDFOS Pumps Corp. » 2555 Clovis Ave. Clovis, CA 93612
Support Centers: Allentown, PA « Atlanta. GA

[ L-RF4-TL-005 [10/26/92
[___PRINTED IN USA
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Air is vented to the AS =|oo
atmosphere or to vapor
phase treatment of choice.

. Water travels around

Turbulent frothing the full length of the
maximizes volatilization and baffled tray, becoming
scours the aeration tray. progressively cleaner. .

%s" holes resist

fouling.
Contaminated

water inlet.

Fan blows air up
through hundreds of
holes into the water.

Treated water falls __— :
into holding tank.

This illustration is representative of the ShallowTray® Model 2611.
Protected under U.S. Patent Nos. 5,045,215 and 5,242,595. Other International Patents Pending.

' ;

J

Photo on front cover: top view of 2300 Series aeration tray in action.

Photo on back cover: cross section of a ShallowTray in action. Printed on recycled paper
ShallowTravisa registered trademark of North East Environmental Products, Inc. 5494
€ 1994 North East Environmental Products, Inc.

Our policy is one of continual improvement and we reserve the right to alter any
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MINIMUM CLEARANCE
FRONT 151
TOP 12in,
REAR 158,
LEFT 2h
RIGHT 2h.

CONTROL PANEL.
& MAN DISCONNECT

SIGHT
TUBE

DISCHARGE

*saoz

SWITCH

DISCHARGE PIPE
DRAIN VALVE
I 53 in, L
BASIC SYSTEM OPTIONAL ITEMS
FRAME
mﬁ; _wmmn .«maa W AIR PRESSURE GAUGE
BLOWER DISCHARGE PIPING
MIST ELIMINATOR ~__ DISCHARGE PUMP
PIPING " FEED PUMP
SPRAY NOZZLE ___ ADDITIONAL BLOWER
WATER LEVEL SIGHT TUBE — EXPLOSION-PROOF MOTOR(S)
GASKETS BLOWER START/STOP PANEL
LATCHES m CONTROL PANEL
MAIN DISCONNECT SWITCH

1.5. COMPONENTS/REMOTE MOUNT
7 INTERMITTENT OPERATION
~_ STROBE LIGHT

AIR PRESSURE GAUGE

LOW AIR PRESSURE

RIGHT SIDE

SAMPLE PORT

FRESH
AR
INLET
-=—— BLOWER SILENCER
® i}
69 in.
63 in.
57 in.
48 in.

- ”_ 39in.

30in.

4in
_1 96 in. J_
NOTE;

1. DRAWING REPRESENTS A UNIT TYPICAL OF THE
SPECIFICATION YOU REQUESTED. MINOR CHANGES
MAY RESULT IN THE MANUFACTURING PROCESS

CONNECTION INFORMATION

ITEM

SIZE

POWER: 12. 230 Vohs, 3 WIRE + GROUND

“CONSULT N.E.EP. FOR AMPACITIES AND
OTHER VOLTAGE OPTIONS

NORTH EAST ENVIRONMENTAL PRODUCTS, INC.
17 TECHNOLOGY DRIVE

. WEST LEBANON, NEW HAMPSHIRE 03784

— P NDICATOR GRAVITY DISCHARGE | 2 in. @ SOGKET, PVC80 o o, NEY e 6.7063
M LOW AIR PRESSURE ALARM SWITCH DRAWING NAME:

HIGH WATER LEVEL ALARM SWITCH . . :
__ DISCHARGE PUMP LEVEL SWITCH DISCHARGE PUMP 34in @ FNPT TILERNCES ShatlowTray® Model 2331-p
Sy A o *
_ TER FLOW INDICATOR o Rt 3

DIGITAL WATER F WATER INLET 1-1:4 in. @ FNPT e Proposal #296712
W TEMPERATURE GAUGE(S) BRAWN, . |CUSTORER:

‘ LINE SAMPLING PORTS AIR EXHAM'ST NOZZLE | 8 in. @ STUB Wi8x6 CPLG : i S
‘ "/ AIR BLOWER SKENCER ; ke ICF KAIsr

WASHER WAND DATE:

H)SO DIALER 2/8/96 SCALE: NTS SIZE: A 11 OF:1
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low profile air strippers

‘f-\§ystem Performance Estimate

client & Proposal Information: Model chosen: 2300
: Water Flow Rate: 30.0 gpm

ICF Kaiser \ <
Site ID: Red Stone Arsenal, AL Air Flow Rate.. 300 Efm
Water Temp: 60.0 °F
Proposal #296712 Air temp: 50.0 °F
A/W Ratio: 74.8
Safety Factor None
Untreated Model 2311  Model 2321 Model 2331 Model 2341
Contaminant Influent Effluent Etfluent Effluent Etfluent
Effluent Target Water Water Water Water
Air(lbs/hr) Air(lbs/hr) Air(lbs/hr) Air(lbs/hr)
% removal % removal % removal % removal
1.1-Dichloroethylens 3 ppb <1 ppb <1 ppb <1 ppb <1 ppb
2 ppb 0.000043 0.000045 0.000045 0.000045
95.7658% 99.8207% 99.9924% 99.9997%
Toluens 4 ppb 1 ppb <1 ppb <1 ppb <1 ppb
2 ppb 0.000045 0.000059 0.000060 0.000060
84.6453% 97.6423% 99.6380% 99.9444%
Trichlorosthylene 2500 ppb 242 ppb 24 ppb 3 ppb <1 ppb
5 ppb 0.033885 0.037156 0.037471 0.037513

90.3323% 99.0654% 99.9096% 99.9913%

O+ 37pPMV @ _So0 PN

This report has been generated by ShallowTray Modeler software version 2.0.6. This software is designed to
assist a skilled operator in predicting the performance of a ShallowTray air stripping system. North East
Environmental Products, Inc. is not responsible for incidental or consequential damages resuiting from the
improper operation of either the softwars or the air stripping equipment. Report generated: 2/8/96

© Copyright 1895 North East Environmental Products, Inc. « 17 Technology Drive, West Lebanon, NH 03784
ﬂoice: 603-208-7061 FAX: 603-298-7063 + All Rights Reserved.

i
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INLET FILTER

blower.

FULL and HALF CUT-OFF INLET GUARD .
Oil wetted, crimped steel Cast aluminum housing with Expanded metal welded to f
wire mesh media provides F galvanized steel gate allows coliar that is bolted to inlet '
94% filtration efficiency of manual adjustment of CFM. of blower. Provides OSHA
particulate of 10 micron or Thumbscrew locks gate in guarding on non-ducted |
arger. Filters are cleanable place. Can be mounted on inlet applications while pre- H ~
and reusable. either inlet or outlet side of - X

venting foreign objects from -
entering blower. f
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FORM 270-B

WARRICK
CONTROLS

Installation

INSTALLATION OF WARRICK SERIES 27 — INTRINSICALLY SAFE SENSING CIRCUIT

This bulletin should be used by experienced personnel as
a guide to the installation of the Series 27. Selection or
installation of equipment should always be accomplished
by competent technical assistance. We encourage youto
contact Warrick or its local representative if further infor-
mation is required.

IMPORTANT: BEFORE PROCEEDING TO INSTALL
AND WIRE THE CONTROL, READ AND THOROUGHLY
UNDERSTAND THESE INSTRUCTIONS.

When installed according to these instructions, this de-
vice provides an intrinsically safe output for interface into
Class | and I, Division |, Groups A, B, C, D, E, F, and G
Hazardous locations. Electrical equipment connected to
associated apparatus should not exceed maximum volt-
age marked on product. :

LOCATION: The control must be situated in a non-
hazardous area where an expiosive atmosphere will not
exist at any time unless #t is mounted in a suitable U.L.
approved explosion-proof enclosure with suitable U.L.
approved expiosion-proof seals.

WIRING: _
1. Intrinsically safe wiring must be kept separate
from non-intrinsically safe wiring.

2. Intrinsically safe and non-intrinsically safe wiring
may occupy the same enclosure or raceway if
they are at least 2 inches (50mm) apart and sepa-
rately tied down. Inside panels, field wiring ter-
minals for intrinsically safe circuits must be
separated by at least 2 inches (50mm) from non-
intrinsically safe terminals.

3. Wire the control device(s) to the Series 27 relay
as shown in the specific application wiring dia-
gram on reverse side. A separate rigid metallic
conduit should be used to enclose the conduc-
tors of the intrinsically safe contro! circuit.

4. An approved seal should be used at the point
where the intrinsically safe controt circuit wiring
enters the hazardous area.

For intrinsically safe output wiring use #14 or #16

AWG type MTW or THHN wire. By using these wire

types in conjunction with the following distance

recommendations, you will not exceed the max-
imum capacitance for field wiring.

Use the following chart as a guide for maximum

wire runs for differential level service (3 wire) field

wiring,

Mode! Max. Sensitivity (K OMMS) Distance (Ft.)
27XXDO 3 4,000
27XXEQ 10 900
27XXGO 100 75

GROUNDING: Both mounting tabs of the Series 27
provide an electrical connection for earth grounding
between the control's internal solid state circuitry
and the enclosure chassis. To insure proper ground-

ing, use only metal screws and lock washers when
mounting this control.

One of the two ground terminals provided on the in-
trinsically safe output terminal strip must be con-
nected as reference to the same conductive media
presented to terminals “H” and “L” (see applicable
wiring diagram on reverse side).

Terminal G1 on the supply line/load side terminal
strip is a redundant system ground terminal and
should be connected to the earth ground buss of
the control's AC supply line feeder.

NOTE:

1. Intrinsically safe terminals can be connected to
any non-energy generating or storing switch
device such as a pushbutton, limit or float type
switch or any Warrick electrode and fitting as-
sembly.

2. To prevent electrical shock from supply line/load
side powered connections, the Series 27 should
be mounted in a tool accessibie enclosure of
proper NEMA rated integrity.

3. For additional guidance on “Hazardous Location
Installations” and “Intrinsically Safe Devices”,
consult ANSV/ISA standard RP 12-6 or NEC arti-
cles 500 through 5186.

MODEL NUMBER DESIGNATION:

SERIES 27 X X X X

Enclosure: 0 - open (no enclosure)
1 - NEMA 1 Enclosure
Sensitivity (ohms): 0-3,000
E-10,000
G-100,000
Primary AC Supply: 1 - 120 VAC
2 - 240 VAC
(S0/60 Hz)
Mode of Operation: A - Direct
B -Inverse
Control Series

SPECIFICATIONS

CONTACT DESIGN: SPDT (1 form C), one normally open (N.O.)
and one normally closed (N.C.)

CONTACT RATING: 8 Amps - 250 VAC. 8 Amps - 30 VDC.
Resistive.

CONTACT LIFE: Electrical @ rated load = 100.000 cycles
minimum. Mechanical = 10,000,000 cycles.

ELECTRONICS MODULE: Solid state components epoxy
encapsuiated in a black nylon shell.

SENSITIVITY RANGE: 0-100,000 Ohms maximum specific
resistance.

TEMPERATURE RANGE: (minus) -40 deg F. to (plus) + 150 deg F.
PRIMARY AC SUPPLY LINE: A) Voltage — {120, and 220 VAC)
{plus) + 10%, (minus) — 10%. B) Frequency — 50/60 Hertz. C)
Power — (Relay energized) 1.7 VA.

SECONDARY CIRCUIT: Nominal 11 Volts. AC, RMS, Current: 2.3
Milliampere, RMS. ]
TERMINALS: Size 6 pan head screws with captivatad wire

clamping plate. TPALE
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|

INSTALLATION OF WARRICK SERIES 27 — INTRINSICALLY SAFE SENSING CIRCUIT »

SINGLE LEVEL SERVICE — CONDUCTANCE ACTUATED:

Connect incoming AC (120, 240 VAC) supply to AC terminals:

Incoming earth ground to terminal G1.

Install metallic jumper between terminals H-L.

Connect terminal L to the electrode.

Terminal G must be grounded to the tank if metallic. When
the tank is non-metallic, terminal G must be connected to
an additional electrode of length equal to the longest elec-
trode.

NOTE: Jumper must be installed as shown to insure proper
Operation. Wire contacts (C-NO) normally open and (C-NC)
normally closed into load circuit as required.

e ENCLOSURE
: & —
L e <3 !
o= ~{LOAB~~ - gé—ﬁ Q| ;
——{TGap ] [ —ren
—
ToNEC TR o |
O e = e 108 %) 1 £LECTRODE
: ~1i3e ° = : STALLATION
X : ! !
Ve i [ofreamrancons |} 1 SEALI
’ e 1 } / e
NON-HAZARDOUSAREA_ = —_————
HAZARDOUS AREA
CLASS 1, GROUPS 4, B.C.D: ! 1 eLecTaOOE
CLASS 0. GROUPS E. F. G; ! /ot
CLASS Ui, DIVISION 1 i
HAZARDOUS LOCATIONS !
MO
&‘u BSTALLED
AS SHMOWW TS
It PmOsgR

SINGLE INPUT (NON-LATCHING) - PILOT CONTACT
ACTUATED:

Connect incoming AC (120, 240 VAC) supply to AC terminals:
Incoming earth ground to terminal G1.

Install metallic jumper between terminals H-L.

Wire contacts (C-NO) normaliy open and (C-NC) normally
closed into load circuits as required.

Connect the pilot contact to terminals G-L

NOTE: Jumper mus: be installed as shown to insure proper
operation.

DIFFERENTIAL LEVEL SERVICE — CONDUCTANCE
ACTUATED:

Connect incoming AC (120, 240 VAC) supply to AC terminais:
Incoming earth ground to terminat G1,

Connect terminal H to high electrode and terminal L to low
electrode.

Terminal G must be grounded to the tank if metallic. When
the tank is non-metallic, terminal G must be connected on
an additional electrogde of length equal to the longest elec-
trode.

Wire contacts (C-NO) normally open and (C-NC) normally
closed into load circuit as required.
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DUAL INPUT (LATCHING) - PILOT CONTACT
ACTUATED:

Connect incoming AC (120, 240 VAC) supply to AC terminals:
Incoming earth ground to terminal G1.

Wire contacts (C-NO) normally open and (C-NC) nor-

mally closed into load circuits as required.

Connect the latch piiot contact to terminals G-H and

the uniatch piiot contact to terminals G-L.
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Kent Turbine Meters Model
T-3000 Bronze, Magnetic

- Drive, Round Flanged Ends

Sizes 11/2" ,2" & 3

Operstion. The T-3000 Turbine Meter is designed for
instaltation where occasional low and moderate to
high sustmined flows are demanded. Water passes
through the metsr without a change in flow direction,
driving a holxmﬁorhdhdpmpocﬁonlnmequanﬂy
of water pasaing through the meter. Rotor revolutions
are transferred to a register by appropriate reduction
gearing and a magnefic drive.

Compllance to Standards. The T-3000 Turbine Meter
complies with all performance and matertal require-
Ments of the American Water Works Association
Standard C-701, Class Il in-Line (High-Veloclty) Type,
as most recently revised.

instafiation. The meter must be installed In a clean
pipefine, free from any foreign materials. Install the
meter with direction of flow as indicated by the arrow
castin the meter case. The meter may be instalied in
horizontal or inclined lines. It is recommended that a
Kent Plate Strainer be used to protect the turbine and
help reduce the affects of turbulenca.

Application. The mefer is for use in POTABLE
COLD WATER up to 120 * F (50 * C) and working
prezsures up to 150 psi. The meter will perform with
accuracy registration of 100% + 1 12% within the

|

m® Cubic Meters ( 1 1 1
Imperisl Gallons (milions) 100 100 .-+ 100
Rugister Type  Permanently seied direct
reading register.
Matsrials

Kent Meters, Inc.

An ABB Kent Meter Division Company
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normal flows®. Both pressure loss and accurscy tests are
madle before shipment. No adjustments need be made

Sonstruction. The mater consiets of a main case, a
measuring element, & cese cover snd a magnetically
driven register sssembly. The main case is cast In bronze
of flow. The casa hes a throsted injet. A case dowel pin s
eiement assembly consists of the rotor, straightaning
vanes, accuracy regulater, spindies snd gears, filters and
undergear assembly. The measwring slermnent is atinched
to the underside of the cover with four stainiess stee|
screws and washers, one insert of which is pisced eccen-
trically in the cover. The intemal reguiator asssmbly is
interconnected with an extemal regulsior shaft located on
top of the cover aliowing metsr calibration without depres-
surizing the test bench or meter service. The regulator is
protected by a tamperproof device. The main case and
cover are assembied with an O-ring gasket and stainless
steol bolts. The register assembily is secured to the main
case with a tamperproof screw and is hinged over the inlet
throat. However, the register can be rotated and locked in

any 360 dagree position therein.

Register. The register is contained within a 0% copper
seamiess can which is vacuum purged then filled with a dry
nitrogen gas to sliminats condensaion. The 14" tue
~tampered glass lens is secured In an “L* shuped gasket,

; en roll sealed to produce a parmanent sealed design. To

45sUre easy reading, the totalizer wheels are large and
color coded. The appiicable size, model, regietration, part
number and date code are printad on the cakbrated dial

face. Moving clockwise during operation, the exira thin
swoep hand doss not interfere with meter reading, and
the flow indicator will detect plumbing leaks.

associatad with right angle drives.. Torque is

miscoupiing

sbeorbed in the undergaar assembly below the driving
magnel. Consequently, the driving magnet at all flows is
turning siowly, assuring magnstic coupiling with the reg-
ister sssembly. The undergearing is protected by an
sncasemsnt appropriately filterad.

Connactions. The 1 1/2°, 2° & 3" meters aro available
with 4-boit round flanged end connections. The flanged
conneclions corform 1o ANSI B18.1 castiron pipe flange,
Class 125. Both bronze and castwon companion
flanges are avalable. The companion fanges are faced,

drilled and tapped with ANS! B2.1 intemal taper pipe

thread and conform to ANSIB16.1 cast-iron pipe flange,
Clas 125,

Pulsars. See Specification Sheet _RPHRP-T3000.

HRP (3-wire) Slottad Disc, 8-15 VDC
Both units require power from an extemal source.

Dimansions and Net Welghts
Meter iy ) Woight
Sias Al B [] D B (e)
1 1/2° owd 1| Tl 2ms] 713w Ssal 19wz
1V maund] 10 | T3] 2116] 73 | Sinsl 20
[ owd 10 | Twal 26| 13 6in] 212
T _Rowed| 10 | Tm] 2wie] T3 61ne 22
3 12 1 9wve| 3i1wvid Tww 7172 )

Note: Add %" to overall haight with polymer top piste (1% - 47).
[ o .

b =€)

AB

The company's policy ls one of continuous product improvement and tha right is reservacd to modify the
ahnoiogy in socordancs with sppiicabls AWWA Sterxdards.

Kent Meters, Inc. Kent Metsers, inc. An ABB Kent Meter Division Co.
P.O. Box 1852 1200 Aerowood Drive-#35 Distrtutnd by:
Ocala, Florkia 34478-1852 Mississauga, Ontario
LocalFlorida 904-732-4670 Canada L4W2S7
utside Florida TOLL FREE 800-874-0860 Tel:905-238-8622
" lside Florida TOLL FREE 800-356-6828 FAX:905-238-5640

FAX: 804-368-1850

INDT3-8Z-21608-852M
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Strainers

or Bag Filters:
Your Choice!

Rosedale strainer/filter housings are made

in many sizes, and all can serve as basket
strainers (for particle retention down to 74
micron size) or as bag fitters (for particle
retention down to 1 micron size). In all cases,
covers are easily removed, without tools,
and the basket or bag is easily cleaned

or replaced.

FEATURES

* Large-area, heavy-duty baskets

* Low pressure drops

* Housings are permanently piped

* Covers are O-ring sealed ‘

* Carbon steel, or stainless steel (304 or
316) housings :

* All housings are electropolished to resist
adhesion of dirt and scale

* Adjustable-height legs, standard on
Models 6 and 8; optional extra on Model 4

* Easyto clean

* ASME code stamp available

* Liquid displacers for easier servicing

* Special options include fiiter bag holg-
down devices, sanitary construction, dif-
ferent outlet connections, higher pres-
sure ratings, eéxtra-length legs, heat
jacketing, and adapters for
holding filter Cartridges.

* Multiple-basket and duplex
units are available

High-Capacity ; High-Capacity
Strainer Baskets Filter Bags

Dual Stage Straining/ Filtering

All Rosedale Model 8 housings can
be supplied with a second, inner
basket which ig supported on the
top flange of the regular basket.
Both baskets can be strainers {with
or without wire mesh linings) or both
can be baskets for filter bags. They
can also be mixed; one a strainer
basket, the other a filter bag basket.
Dual-stage action will increase
Strainer or filter Jife and reduce
servicing needs.

|

. o
e e e o,
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The following model déscriptions and fiow
tables can be used to aid in selection, and make
comparisons between the various style;,

Model 4 — For flow rates to 50 gpm*

* Pipa sizes 3/4 thru 2-inch, NPT or flanged

« Two basket depths: 6 or 12 inches (nominal)

* Three pressure ratings: 200 psi (with clamp cover)
and 300 or 500 psl (with eyenut cover)

+ ASME code stamp available

BASKET DATA
Depth Surface
Nominal Diameter Area Volumn g;g )
(inches) (inches) (sq. f1.) ~ (eu.iny) No.
6 3.9 0.5 65 3
12 39 - 1.0 130 4

Model 6— For flow rates to 100 gpm®

* ‘Can provide 3-.'«}"."’_square feet of basket or bag surface
area without need for ASME code construction

* Can be fitted with cartridge filter element adapter

* Pipe sizes 3/4 thru 4-inch, NPT or flanged.

* Three basket dapths: 12,18 or 30 inches (nominal)

* Four pressure ratings: 150, 21 0, 300, or 500 psi

* ASME code stamp available '

BASKET DATA:
Nmoninal ' Diameter Area Volumn &'ig
(inches) * (inches) {sq. ft) (cu.in.) No.
12 : 5 1.3 235 4
18 ’ 5 20 350 8
30 5 3.4 630 9

Model 8 — For flow rates to 220 gpm*

* Can be fitted with an adapter to hold cartridge filter elements

* Pipe sizes 3/4 thru 6-inch, NPT or flanged

* Two basket depths: 15 or 30 inches (nominal)

* Four pressure ratings: 150, 210, 300, or 500 psi
* ASME code stamp available

BASKET DATA
Depth Surface Bag
Nominal Diameter Area Volumn Size
(inches) (inches) (sq. ft.) {cu. in.) No.
15 6.7 23 500 1
30 6.7 4.4 1000 2

* Based on housing only. Fluid viscosity, filter bag used, and
expected dirt joading should be considered when sizing a fiter,

Pressure drop { AP), psi

Pressure drop { AP), psi

Prassure drop ( AP), psi

10.0

e

18
Pipesize: & 1~

&1 2-

10.0

Fipesize: 1" 19/ v 3~ %

8.0

8.0

4.0

3.0

2.5

2.0

15

1.0

80

50

30

25

Bl

.10

10.0

18

20
as
30
40
80
80
80
100
180
200
280
300
400
800

g
2
s
3

Pipe size: 2"

8.0

6.0

5.0 |

4.0

3n

3.0

2.5

2.0

1.5

4

1.0

80

.80

.50

40

.30

28

.20

a8

.10

180
200
280
300
400
8500
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(150 Ib. ANSI) i

FLANGED " . -

) .
(Style 1 with cus

M (APPROX)
tomer's elbow)

6

IN

NPT PORT
Eyenut cover
permits higher ?
pressure than 3 > A
clamp cover, N i
Aclearance
o distance equal
o to basket
4 depth must Be
available .
above housing
for basket
removal.
RN
Legs for
Model 4 are
extra cost.
ny {

BOLT CIRCLE

CLAMP COVER

Clamp cover

is available only on

Model 4 housings.
~ {rated 200 psi)

ouT -

)

(DIA.)
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Build an ordering code as shown in

the example. Each option is available only
on the model sizes indicated in the colored blocks preceding its description,

Tel: 313-665-8201

class for ASME code

ROSEDALE PRODUCTS, INC.
Box 1085, Ann Arbor,

M1 48106
Fax: 313-665-2214

housings. Consuit factory,

Key to blocks: = Model 4 )
E - Mml 6
e \% B =Models
“ INNER
HOUSING BASKET BASKET
EXAMPLE: 8 15 3p 1150 NCD B S~ M 200 - 2M 50
MODEL NO. FOR MODEL 8 ONLY
4 :: OPTIONAL INNER BASKET, MEDIA SiZE
g : No symbol if type 2B basket was selected
-8 — g
ING S12 B Perforation dismetsrs (for type 2p baskets)
Hous NSG Size 1/4,3/16, 9/4, 332, 1718
gﬂ 'g '.: i EX Mest sizes ffor tyPe'2M and 2BM baskets)
g e o L 20, 30 40 so,;_sq.»g_g. 80, 100, 150, 200
B sin - OPTIONAL INNER BASKET TYPE
HE 30in.=30 ‘ B 28 & Filter bag basket, 9/64 perforations? \
8 2r St’aingr‘;\t;_a:s,kat. perforated metal »
PIPE SIZE, NPT & FLANGED® 2B Fiter b | Zasket, perforated;, meshlined? -~
BICIEY 3/4-in. female NPT = 37ap B © 1) .=, Strainer Basket, perforated, mesh fined
BB 1in. fonale NeT = 1p T e
EXBE 1-1/4-in. female NPT = 1.1/ap BASKET, MEDIA SIZE
a]s|8] 1-1/2-in. female NPT = 1-1/2p No symbol if type B basket was selected
i v e e
ggg ?/I:-ﬂ;- 5:). 5:;42.N gr::;:m - 13'/=4t= EIEEL Mesh sizes (for type M ang BM baskets)
EYEEY 1-1/-in. 18011 ANSI manger. 1 osa 20. 30, 40, 50, 60, 70, 80, 100, 150, 200
BEIRE 1-1/24n. 1504b ANSI flange= 1.1/2¢
B 2-in. 15045 ANSI flange «=2F BASKET TYPE
OB 3-in. 16016 ANSi flange = 3p BARB . Fier bag baskst, 9/64 perforations3
Fgﬁ 4‘?"‘ 1504b ANSI flange = 4f BEn e = Strainer basket, perforated metal
- ’E 6-in. 1504b ANSI flange 6F - B3E BM  « Fiter bag basket, perforated, mesh lined?
S R L L e e —aaaT . Strainer basket, perforated, mesh lined
OUTLET STYLE naﬂ HWM = Filter bag basket, heavy wire mesh 2
ggg :;t:w : ; ———— BASKET SEAL i
BAE sotiom elbow = 3 N = No seal (never on Models 4 & 6 bag-type baskets)
ajs]s] S = Seal required {always on Model 8 bag-type baskets)
PRESSURE RATING? :
- DB 300psi - 300 COVER GASKET
B8 500 psi = 500 BB & ~Buna N
B 200psi(damp cover) = 200 EIGE E = Ethyiene Propylene
BB 150 psi =150 —— | BAE v - vios Fiuoroelastomer
Bg 210psi ~ 210 BAE T - Tetion Fluorocarbon Resin
ASME CODE STAMP DISPLACER
None =N N = No displacer
ARG Code = UM BIEE D ~ Displacer
HOUSING MATERIAL - .
BB carbon steel =C 1. ANSI 1 i i
; . 50-1b R.F. flanges provided as standard. 2. Higher pressure ratings available,
BE0 304 stainless steel oS Other styles and dlasses available, ANS/ B16.5 Consuit actory, i
BB 316 stainless stoel . 316 Pressure-Temperature rating tables determine flange 3. Filler bags are specified separalely.

See Rosedale Filler Bag Catalog F8,

Catalog 468.5 Litho in USA

C
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High Flow to 300 GPM
High Head to 150 ft.

PRICE
PUMP CD,

#1 Pump Way, PO. Box @
Sonoma, CA 95476
(707) 938-8444

FAX: (707) 938-0764

Form #212

CLOSE COUPLED
CENTRIFUGAL MOTOR
PUMPS

Flows to 300 GPM
Heads to 150 Feet

MATERIALS
All Iron éAl)
Bronze Fitted (BF)
All Bronze (AB

316 Stainless Steel (SS)

APPLICATIONS

® INDUSTRY — Deicnized water,
water & waste treatment, various
chemicals, hot solvents, caustics,
some acids.

8 OEM. —Washers, filters, chillers,
cooling towers, scrubbers, plating
equipment.

8 AGRICULTURE — Acid fertilizers and
other agricultural chemicals.

FEATURES

® SIZES: A100 - 17 x 11" x &

B B150'1%”x2”x6”
C200-2"x 3" x &"

& Compact, close-coupled design.

® Standard NEMA JM motors:

1%HP thru 10HP (3600 RPM)
THP thru SHP (1800 RPM)

8 NEMA ‘C’ Face motors also avail-
abie using stub shaft in place of
shaft sleeve.

a0 Drip proof, Totally Enclosed, Fan-
Cooled and Expilosion-Proof
motors available from stock for
most models.

m Castings are heavy duty sand
castings.

m Enciosed impeliers for superior
efficiency.

® Mechanical seal: 1%” 121 carbon
Vs ceramic standard. Standard
elastomer is Buna for Iron &
Bronze, Viton for S$ pumps.

u 1.9 Teflon, double seals, silicon car-
bide faces are among the many
seal options available from stock.

m Reploceable shaft sleeve or
optional stub shaft.

® Back pull-out design for easy
serviceability.

® Special impeller lockscrew and

Teflon gasket seals motor shaft

from liguid.

ALSO AVAILABLE
w FRAME MOUNTED

» VERTICAL

m AIR MOTOR DRVE

" I 36'00rp'rm
1309 [
%115- A \\ 3
‘E 1008
S —fAldD /| ghso] N\ DN
S sorpmeal =
™y
<" T~ o~

. a 3 ] ] a [ s
25 50 75 100 125 150 175 200 225 250 275 3

FLOW (USGPM)

Curve for reference only. See engineering curves for final select:
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H SUCTIO:

W
L]

Pl

e

MP END DIMENSIONS

PUMe A100 8150 €200
C 6 9/16 71/16 | 7 5/18
00 151316 [ « 1,18 4 1/2
X 4" 4 1/4 4 1/2
Y 21/2 2 3/4 27/8
Z 31/2 3 5/8 4"
W 8 1/16 8 1/2 9 /4
SUC. 1 1/2 2" 3
DIs. 1" 11/2 2"
DISCHARGE SUCTION
A100 1” NPT 1%" NPT
B150 112" NPT 2" NPT
C200 2" NPT 3" NPT

PALE | of 3




g/\i @m 2T mm NUMSER: _415000¢ MODEL - A100 o STF: _iX1=1/2x8 RP\: 3500

l‘“‘ﬂ_.s_mmumm_mm -2
CUSTOMER'S P.
A QW) ©-00a Feu OW) s-0ve  REUARKS:
50 Y S DT T ! ]
; s
». % /I
Bt |
_s.?ﬂg._ T N
| A— R !
a— L \ _— ) ) N
P 50, fetiistive R NN < A
. * | ] [N 1 - - . \
~ e, 30° 1 D@, %_L_ Y} N -t
a 1 | " - NG y - ‘ ‘
hd ' i ®
< -
w40, l._ru 1 1 hd
b=t —— L il _ﬁ
—~ - b
2 .
3 L §
-
9. r'ﬁ.m r
‘ S -~
et L_ ot ] [ [ !:
t B ar =
T ! 2.5 —~ b 4
L1 ! ’ [ er g
T T - i ‘
.- - - =
é‘/\ ! LI X )
- 0. s, x. -, 0. . ®. - 08, @
&N/ FLOW (usaPwu)

TPALE 2 °f3




ABC OUTLINE DRAWING'
Effective: January 1, 1993
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1. ORMENSION “XP° APPUES TO SMGLE PHASE MOTORS ORY. A

Prica Pump Company

I Pump Wav ® PO Bax 0 ¢ Sanome. CA 95478 ¢ /N 9IRALLY P Fax (TOT) 93817e
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